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A Fall Decathlon for Track Squads 


By FREDERICK W. CozENs 


Professor of Physical Education 
University of California at Los Angeles 


PURPOSE OF THE STUDY 


N 1934 and 1935 the U.C.L.A. coaching staff ended its fall training 
program for track men by a decathlon competition. This decathlon 
had a very stimulating effect upon the squad, but it was felt that a 

point system for each event, of a nature similar to the Olympic decath- 
lon, would give each performer a better chance to show his all-round 
ability, since, in these two years, only the ten high men in each event 
were able to score points. The purpose of this study then is two-fold, 
(1) to stimulate all-round competition among members of the fall track 
squad, and (2) to offer a scientific means of evaluating the efforts of 
individual squad members. 


THE EVENTS FOR 1936 AND 1937 


For the past two years the following events constituted the new 
decathlon: 


(1) 75-yard dash (6) Running high jump 
(2) 330-yard run (7) Running broad jump 
(3) 660-yard run (8) Standing hop, step, and 
(4) 1320-yard run jump 
(5) 120-yard low hurdles (9) 12-lb. shot-put 
(5 hurdles spaced 20 yards (10) Discus throw 
apart) 


It should be noted that running events do not cover standard dis- 
lances, with the possible exception of the 75-yard dash, and that the 
pole vault is not included in the list of field events. The pole vault was 
purposely eliminated because of the danger involved to those individuals 
not familiar with the event, which includes the great majority of the fall 
squad members. After due consideration, the standing hop, step, and 
jump was agreed upon as a substitute for the pole vault. 


ee 
F shoe administering the decathlon, three days should be allowed. The order of events 
on the three days will be follows: (1) 75 yards, shot-put, standing hop, step, and 


WMP, 330 yards; (2) 12 1. low hurdles, running high j ; i 
d ds ; y S, g high jump, 660 yards; (3) runnin 
broad Jump, discus throw, 1 yards. . 
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4 RESEARCH QUARTERLY 


PRINCIPLES GOVERNING THE FORMULATION OF SCORING SCHEMEs 


In setting up a scoring scheme for any particular group, the fol- 
lowing principles should be kept in mind: 


1. The scoring scheme should be of the “increased increment” type 
because of the heterogeneous group involved. An increased increment 
scoring plan allows a larger number of points per given increase in per- 
formance as the performances improve from poor to good and then on 
to near world-record achievement. The group must be considered a 
heterogeneous one because of the fact that all types of men take part 
in each event, that is, jumpers put the shot and throw the discus, shot- 
putters and discus throwers jump and run, etc. 


2. The scoring scheme should be usable throughout, that is, the 
1,000-point level should be possible of attainment by an exceptional per- 
former and the zero-point level should be low enough to include the 
performances of any men on the squad. 

In other words, there should be no dead wood in the scoring scheme, 
no parts of the scale which are not used. Suppose an exceptional per- 
former does score a thousand points, this simply means that he is near- 
ing world’s record attainment in that particular event. 


3. Point values for each event must be computed in a scientific 
manner and must be based upon data actually collected in the field. 


4. Any given point value should represent the same relative per- 
formance level in all events. This is not possible except by computations 
from data collected in the field on groups of men having abilities similar 
to those for whom the scoring scheme is devised. 


THE DATA 


The data for the scoring charts of the U.C.L.A. Fall Decathlon were 
collected (1) from the performance records of two previous decathlons, 
(2) from the results of five intramural track meets, and (3) from the 
performance records of men in track and field classes over a period of 
years. These data were then assembled into one distribution to form a 
composite picture of average ability in the various events. Obviously it 
would be unfair to score runners by a chart in the shot put devised 
only from the performances of specialists in that event. Likewise, it 
would be unfair to score jumpers by a chart in the discus throw com- 
puted solely from the performance records of discus throwers. 


ANALYSIS OF PERFORMANCE VALUES 


Table I shows in a comparative way a number of facts relating to 
all ten events. This table is necessary to determine whether or not the 
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A FALL DECATHLON 5 


values computed for the mean and standard deviation of each event 
represent comparable values. 

In the running events, the distance in standard deviation value 
above mean performance for the world’s record is approximately the 
same. For the field events, the standard deviation value of the world’s 
record above mean performance is much higher than for the running 
events, but is again approximately the same for all events except the 
standing hop, step, and jump. The greater standard deviation value of 
the world’s record for field events as against running events is undoubt- 
edly due to the fact that the running performances are on the average 
somewhat higher than the field performances. The data collected for the 
standing hop, step, and jump represent only a small number of per- 
formances of athletes, untrained for that particular event, and hence 
standard deviation value from the mean to the world’s record is greater 
than in any other event. 

When a study of the best performance in each event as recorded at 
U.C.L.A. is made, the standard deviation values from the mean are all 
approximately the same. Likewise, the standard deviation values from 
the mean to the poorest performances are approximately the same. Thus 
it seems safe to assume that our mean performances throughout repre- 
sent approximately equivalent values, at least for the University of Cal- 
ifornia at Los Angeles. 

A further analysis of the data for six events was made in order to 
show the relative performance levels as compared to scales already set 
up.” To make the comparisons consistent throughout, two particular 
groups, “Tall-Heavy” and “Medium-Medium,” were used. These com- 
parisons are shown in Table II and, while not entirely consistent, check 
up fairly well when all factors are considered, i.e., differences in stand- 
ard deviation value, type of stature, experience in events, etc. 


2F. W. Cozens, Achievement Scales in Physical Education Activities for College 
Men. (Philadelphia; Lea and Febiger, 1936.) 
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A FALL DECATHLON 7 
. METHOD OF PROCEDURE IN COMPUTING SCORING CHARTS 
2 Following the line of argument set forth in the second principle gov- 
, eming the formulation of scoring schemes, it appears quite logical from 
the data of Table I that scoring may safely range from 1.75 standard 
% deviations below the mean to 4 standard deviations above the mean. 
This range will accommodate both the poorest and the best performances 
‘| | with the exception of a very few poor performances in the standing hop, 
be step, and jump, an event in which there is little practice by the fall 
. track squad. 
x In using an “increased increment” type of scale with a range from 
w —1.750 to 4.00, it is necessary to follow a procedure described else- 
.J where? The general equation will be Y = KX?, where Y represents the 
3] | point value at any particular performance level, K represents a constant 
depending upon the range and X represents the standard deviation 
‘0 value beginning with zero at 50 below the mean. 
s| | In the particular problem at hand X = 9, being 40 above the mean. 
%e | Two other values must be obtained before point values can be com- 
2} | puted, since scoring does not begin at 50 below the mean but at 1.750 
“| | below the mean. The general equation may then be put in the form 
° Y= KX* —S, where S is a fixed sum to be subtracted from the value 
S KX*, At 40 above the mean 
‘ 5 1000 = K(9)*—S 
. while at 1.750 below the mean 
7 | o = K(3.25)? —S 
«| | Solving these two equations, K = 14.2 and S = 150. 
o | To show the method of designating point values for any given per- 
.| | formance, let us compute the point values for 49 ft. in the 12-lb. shot- 
% put and 80 ft. in the discus throw. 
, SHOT PUT 
s| | Mean = 38.5 ft. 
$+) c= 4.30 ft. 
ah 49 ft. 10.5 ft. above the mean or 2.390 above mean. 
The X value for 49 ft. is the X value for the mean (5) plus 2.39 or 
| 7.39. Therefore, 
Point value for 49 ft. = [(7.39)? X 14.2] — 150 = 625. 


DISCUS THROW 
Mean = 94.0 ft. 


@ = 15.72 ft. 


aeeas SS SOO OOF ee ee eseeoesevr = 
Score of roo on achievement scales..... 





E 8oft.= 14 ft. below the mean or .8910 below mean. 

si | The X value for 80 ft. is the X value for the mean (5) minus .891 
p8|i5 | 4.109. Therefore, 
gM 125 i lo ft. — 2 
ake | Point value for 80 ft. = [ (4.109)? 14.2] — 150 = 90. 

ae ees 
3 John F. Bovard and Frederick W. Cozens, Tests and Measurements in Physical 
7 hon. Rev. Ed. (Philadelphia: W. B. Saunders Company, 1938). 
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The following tables have been computed in a manner identical to 
that described above and it is hoped that this decathlon may prove in. 
teresting to coaches and track squads throughout the country, Though 
the data used in the construction of the tables were all secured at UC. 
L.A., the tables may be used in a comparative way in any locality as 
they represent a cross-section of performances of normal college men, 

As a matter of interest to coaches and competitors in other sections 
of the country, the performances of the U.C.L.A. winners in 1936 and 
1937 are shown. 


1936 COMPETITION 


A two-day competition won by Robert Young, a middle distance runner and a 
member of the United States relay team at the 1936 Olympics. 


Track Events Field Events 
Perform- Perform- 
ance Points ance _ Points 
eer 78 855 Running high jump .... 5-9 6u 
120-yd. low hurdles.... 13.3 851 Running broad jump... 22-1 734 
oe ee 36.3 842 Standing hop, step, and 
GGe-yd, FUN «2.022000 1-27.1 815 eee 27-1 §22 
oN ee errr 3-54.5 418 12-lb. shot-put ........ 36-3 136 
DCN TREO cic ccaese 94-3 207 
ee ee eee 81 TO vnokek-o +esisakee 2210 
OO Eee 5991 


1937 COMPETITION 


A two-day competition won by Tom Berkeley, a low hurdler; fifth in 220-yd. 
low hurdles in the N.C.A.A. competition of 1937. 


Track Events Field Events 
Perform- Perform- 
ance Points ance _ Points 
errr 7.9 810 Running high jump .... 5-11 707 
120-yd. low hurdles ... 12.9 942 Running broad jump .. 21-10 701 
Gee 35.6 890 Standing hop, step, and 
i aaeerres 1-31.8 709 DD cibechendesions 25-9 391 
5390-yd. run. ......... 3-44.0 519 12-lb. shot-put ....... 39-0 221 
Discus throw ......... 93-9 203 
| RR re eee 3870 [er 2223 
ere: 6093 
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il to | U.C.LA—FALL DECATHLON 
» in. a 330- YARD Run; TIME IN SECONDS AND TENTHS 
——_ et 
= Time Points "a Time __ Points Time Points Time Points 
ee | 340 1003 39.1 re 44.2 383 49.3 162 
| gg 995 39.2 58 44.3 378 49 
i >o . - ‘ 4 158 
n. | 34.3 “ 39.3 052 44.4 373 49.5 155 
ions 343 981 ).4 646 44.5 369 49.6 151 
| 444 974 ).5 640 44.6 364 49-7 147 
and | ys 967 ).6 634 44.7 359 49.8 143 
34.6 960 39 7 628 448 354 49.9 140 
47 953 398 622 44.9 349 50.0 136 
uM. 94 39.9 616 45.0 345 50.1 133 
- 49 939 os _ 45.1 340 50.2 129 
nd a a oe ~ ; pr 45.2 335 50.3 126 
5 : 40.2 45.3 330 50.4 123 
35.2 918 40.3 592 45-4 326 50.5 119 
E 383 git 4 586 45.5 321 50.6 116 
oints 354 904 40.5 581 45.6 317 50.7 112 
ri $5 897 10.6 = -§75 45.7 312 508 109 
"34 356 <a 40 7 569 458 308 50.9 105 
35-7 3 40.8 564 45.9 303 51.0 102 
522 35.8 876 40.9 558 46.0 299 51.1 98 
136 35.9 869 41.0 552 46.1 294 51.2 95 
207 36.0 862 41.1 547 6 
™ : 5 46.2 289 51.3 92 
aaa e ass 41.2 541 46.3 285 51.4 88 
2210 ¥ oe 41.3 536 46.4 280 51.5 85 
16. 41.4 531 46.5 276 51.6 81 
36.4 835 41.5 525 46.6 271 51.7 78 
is e209 41 6 519 46.7 267 518 75 
- | _ 1 7 514 46.8 263 51.9 72 
| “ a + 8 508 46.9 259 52.0 69 
| - - 41.9 503 47.0 255 52.1 65 
36. 8 42.0 497 47.1 250 52.2 62 
ats ae +4 42.1 491 47.2 246 52.3 59 
| a a Se > 
=. 2 7 $2.3 é 474 238 52.5 53 
so aed 476 47-5 234 52.6 50 
~ = Am $2.5 470 47.6 229 52.7 47 
221 376 a -_ 465 47.7 225 52.8 44 
a es v8? 42.7 460 478 221 52.9 41 
ban ad 751 42.5 454 47.9 217 53.0 
373 a ‘ 53 39 
pm i oe 42.9 449 48.0 213 53-1 36 
a = 43.0 444 48.1 209 53.2 33 
“ a 43.1 438 48.2 205 53.3 30 
o 43 433 os 201 53-4 27 
; 7 43 42 48.4 197 
383 = 53-5 24 
8 ee 43-4 423 48.5 193 53.6 21 
8s a 43-5 418 48.6 189 53-7 18 
a8 _ 43.6 413 48.7 18 8 
86 ‘ 5 53 15 
‘t : 94 43.7 408 488 181 53 
89 688 —- 53.9 I2 
88 an. +3 | 403 48.9 177 54.0 10 
89 696 43 ) 398 49.0 173 54-1 7 
an 7 44.0 393 49.1 169 54.2 
: 670 14.1 388 : ; 
} 388 49.2 165 54.3 2 























10 RESEARCH QUARTERLY 


U.C.LA—FALL DECATHLON 
75-YARD DASH; TIME IN SECONDS AND TENTHS 
































Time Points Time Points Time Points 
7.5 995 8.5 563 9.5 233 
7.6 948 8.6 525 9.6 205 
7.7 gor 8.7 488 9-7 179 
78 855 88 453 98 153 
7.9 810 8.9 418 9.9 129 
8.0 767 9.0 385 10.0 105 
8.1 724 9.1 352 10.1 83 
8.2 682 9.2 321 10.2 62 
8.3 642 9.3 290 10.3 41 
84 602 9.4 261 10.4 21 

10.5 3 
U.C.LA—FALL DECATHLON 
660-YaRD RUN; TIME IN SECONDS AND TENTHS 

Time Points Time Points Time Points Time Points 
I-19.4 1001 1-34.5 651 I-49.5 367 2-04.5 144 
I-20 986 1-35 641 I-50 359 2-05 138 
1-20.5 973 1-35.5 630 I-50.5 350 2-05.5 132 
I-21 960 1-36 620 I-51 342 2-06 126 
I-21.5 948 1-36.5 610 I-51.5 334 2-06.5 120 
I-22 936 I-37 600 1-52 326 2-07 114 
1-22.5 924 1-37.5 590 1-52.5 318 2-07.5 108 
I-23 gil 1-38 580 1-53 310 2-08 102 
1-23.5 899 1-38.5 570 1-53.5 302 2-08.5 96 
I-24 887 1-39 560 1-54 294 2-09 go 
1-24.5 875° 1-39.5 550 1-54.5 286 2-09.5 84 
I-25 864 I-40 540 I-55 278 2-10 79 
I-25.5 852 1-40.5 530 I-55.5 270 2-10.5 73 
1-26 841 I-41 521 1-56 263 2-11 67 
1-26.5 829 I-41.5 512 1-56.5 256 2-11.5 62 
I-27 817 1-42 502 I-57 248 2-12 56 
I-27.5 806 1-42.5 493 1-57.5 241 2-12.5 51 
1-28 794 1-43 483 1-58 233 2-13 46 
1-28.5 783 1-43.5 474 1-58.5 226 2-13.5 41 
I-29 772 1-44 465 1-59 219 2-14 36 
I-29.5 761 1-44.5 455 I-59.5 212 2-14.5 31 
1-30 750 1-45 446 2-00 205 2-15 26 
I-30.5 738 1-45.5 437 2-00.5 198 2-15.5 21 
I-31 727 1-46 428 2-O1 191 2-16 16 
I-31.5 716 1-46.5 419 2-O1.5 184 2-16.5 II 
I-32 705 1-47 410 2-02 177 2-17 7 
1-32.5 694 1-47.5 401 2-02.5 171 2-17.6 h 
I-33 683 1-48 392 2-03 164 
1-33.5 672 1-48.5 383 2-03.5 157 
I-34 662 1-49 375 2-04 150 





For performances located between times shown, compute point value in proportion 
to the increment for each half-second. Note that this increment changes according to the 


quality of the performance. 
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U.C.LA—FALL DECATHLON 
1320- YARD RUN; TIME IN MINUTES AND SECONDS 


























| Time Points Time Points Time ‘Points Time Points Time Points 
oints ———— sai ras 7: 
= 3-03 995 3-25 724 3-47 489 4-09 292 4-31 130 
233 3-04 981 3-2 712 3-48 480 4-10 6283 4-32 123 
205 3-05 968 3-27. 701 3-49 470 4-Il 275 4-33. 117 
179 3-06 © 955 3-2 689 3-50 460 4-12 267 4-34 I10 
153 307 «(942 3-290 ©6678 3-51 451 4-13 259 4-35 104 
129 3-08 929 3-30 667 3-52 441 4-14 251 4-36 98 
105 3-09 917 3-31 656 3-53 432 4-15 244 4-37 Ge 
83 }+10 904 3-32 645 3-54 423 4-16 236 4-38 86 
62 jit 89% 3-33 634 3-55 413 4-17 228 4-39 80 
41 3-12 879 3-34 623 3-56 404 4-18 221 4-40 74 
2 3-13 866 3-35 612 3-57 395 4-19 213 4-41 68 
3 | 3-14 «= 854 3 602 3-58 386 4-20 206 4-42 63 
15 842 3-37 ©6591 3-59 377 4-21 199 4-43 58 
| 3.16 830 3-38 «581 4-00 368 4-22 192 4-44 53 
y17 «818 3-39 «5571 4-01 359 4-23 “185 4-45 47 
3-18 806 3-40 560 4-02 350 4-24 178 4-46 42 
3-19 794 3-41 550 4-03 342 4-25 171 4-47 36 
— | 3-20 ©6782 3-42 540 4-04 333 4-26 164 4-48 31 
>oints 3-28 0771 3-43 529 4-05 325 4-27 157 4-49 25 
— | 422 750 3-44 519 4-06 317 4-28 150 4-50 20 
144 3-23 747 3-45 509 4-07 308 4-29 143 4-51 15 
138 3-24 «= 736 3-46 499 4-08 300 4-30 137 4-52 10 
132 4-53 5 
126 | 4-54 I 
rs For performances located between times shown, compute point value in Proportion 
108 to os 9 each second. Note that this increment changes according to the 
102 quailty o e periormance 
96 | U.C.LA—FALL DECATHLON 
RUNNING HicGH JUMP; HEIGHT EACH QUARTER-INCH 
») | Height Points Height Points Height Points Height Points 
& | ¢ 4% 999 5-10 658 5- 3% 377 4-9 156 
6 | &44 985 5 A 646 5- 3% 367 4-834 148 
| b&4 971 5 2 634 5- 3 358 4-8% 141 
sO ae : r - I 
| & 3% 957 5- 9% = 622 5- 234 348 48% 134 
46 | & 3% 943 5- 9 611 5- 2% 339 4-8 127 
a | 63% 929 5- 834 599 5- 2% 330 4-7% 120 
* | 6- 3 915 5- 8% 588 ss 321 4-7% 113 
3 6 2% gor 5- 8% 577 5- 1% 312 4-774 106 
6 6- 2% 888 5- 8 566 5- 1% 303 4-7 100 
ri 62%, 874 5- 7% = $55 5- 1%4 294 4-6% 93 
6 6-2 861 - 7%2 544 285 4-6/2 87 
n | © 1% 847 5- 7% 533 5- 0% 276 4-6% 80 
> | 6- i, 834 s- 7 522 5- 0% 268 4-6 74 
‘ 1% 821 5- 6% 511 5- 0% 259 4-5% 68 
6-1 808 s- 6% 500 5- 0 251 4-5%2 62 
6- 0% 795 5- 6% 489 4-11% =. 242 4-5% 56 
| ; o% 782 5- 6 479 4-11% 234 4-5 50 
—|¢ % 769 5- 5% 468 4-11%4 226 4-4¥%4 44 
portion | %0 757 5- sy 458 4-11 218 4-4% 38 
to the $1 744 5- 5% 447 4-10% 210 4-4% 32 
SU 732 5- § 437 4-10% 202 4-4 27 
| 5% 719 5- 4% 427 4-10% 194 4-3% 21 
St 707 5- 4% 417 4-10 186 4-3% 16 
| S10% 694 5- 44% 407 4-9% 178 4-3% 10 
10% 682 c- 4 397 4- 9% 171 4-3 5 
sh 670 5- 3% 387 4-9%4 163 4-234 I 

















— 
































12 RESEARCH QUARTERLY 
U.C.LA—FALL DECATHLON 
120-YARD Low HuRDLES; TIME IN SECONDS AND TENTHS 
Time Points Time Points Time Points Time Points 
12.7 990 14.2 660 15.7 384 17.2 166 
12.8 966 14.3 640 15.8 368 17.3 153 
12.9 942 14.4 620 15.9 352 17.4 141 
13.0 919 14.5 600 16.0 336 17.5 129 
13.1 896 14.6 581 16.1 320 17.6 "7 
13.2 873 14.7 562 16.2 305 17.7 106 
13.3 851 14.8 543 16.3 290 178 95 
134 829 14.9 524 16.4 275 17.9 84 
13.5 807 15.0 505 16.5 260 18.0 3 
13.6 785 15.1 487 16.6 246 18.1 62 
13.7 763 15.2 469 16.7 232 18.2 82 
13.8 742 15.3 451 16.8 218 18.3 a 
13.9 721 15.4 434 16.9 205 18.4 32 
14.0 700 15.5 417 17.0 192 18.5 23 
14.1 680 15.6 400 17.1 179 18.6 i4 
18.7 5 
U.C.LA—FALL DECATHLON 
STANDING Hop, STEP, AND JUMP; DISTANCE IN FEET AND INCHES 
Dis- Dis- Dis- Dis- Dis- 
tance Points tance Points tance Points tance Points tance Points 
31-0 990 28- 9 706 26-6 463 24- 3 260 22-0 98 
30-11 978 28- 8 696 26- 5 455 24-2 253 2I-II 93 
30-10 967 28- 7 686 26- 4 447 24- I 246 21-10 «= 8&8 
30- 9 956 28- 6 677 26- 3 439 24-0 240 21-9 8 
30- 8 045 28- 5 667 26- 2 431 23-II 46 233 21-8 78 
30- 7 934 28- 4 658 26- I 423 23-10 = 227 21-7 73 
30- 6 923 28- 3 649 26-0 4I5 23-9 220 21-6 68 
30- 5 gi2 28- 2 639 25-II 407 23-8 214 21-5 63 
30- 4 gor 28- 1 630 25-10 399 23- 7 207 21-4 58 
30- 3 890 28-0 621 25-9 391 23- 6 201 21-3 853 
30- 2 879 27-11 611 25-8 383 23- 5 1095 21-2 4 
30- I 868 27-10 ©6602 25- 7 375 23- 4 +2189 2I-I 43 
30-0 858 27-9 593 25-6 368 23-3 «=183 21-0 39 
29-11 847 27-8 584 25-5 360 23-2 177 20-II 34 
29-10 837 27-7 575 25-4 353 23-1 171 20-10 30 
29- 9 827 27- 6 566 25-3 346 23- 0 165 20-9 =. 20 
29- 8 816 27-5 557 25-2 338 22-11 160 20-8 41 
29- 7 806 27-4 548 25- I 331 22-10 154 20-7 617 
29- 6 796 27-3 539 25-0 324 22-9 148 20-6 8 13 
29- 5 786 27-2 531 24-II 316 22-8 143 20-5 8 
29- 4 776 27-1 5§22 24-10 309 $3- 9 1237 20- 4 4 
29- 3 766 27-0 514 24- 9 302 22-6 131 
29- 2 756 26-11 505 24-8 295 22- 5 126 
29- I 746 26-10 497 24- 7 288 22- 4 120 
29-0 736 26- 9 488 24-6 281 $a- 3 £25 
28-11 726 26-8 480 24-5 274 22-2 109 
28-10 =. 716 26- 7 471 24-4 267 22-1 104 





For performances located between distances shown, compute point value in proportion 
to the increment for each inch. 








23-10 
23- 9 
23- 8 
23- 7 
23- 6 
23- 5 
23- 4 
23- 3 
23- 2 
23-1 
23- 0 
22-11 
22-10 
22- 9 
22- 8 


22-7 
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U.C.L.A—FALL DECATHLON 


























RUNNING BROAD JUMP; DISTANCE IN FEET AND INCHES 

Dis Dis Dis- Dis- Diss 
tance Points tance Points tance Points tance Points tance Points 
ye 1008 22- 0 23 20-0 483 18-0 281 16-0 118 
23-11 988 21-11 12 19-II 474 17-11 273 15-11 112 
23-10 976 21-1 OI 19-10 6. 465 17-10 6. 266 15-10 106 
4-9 964 2I- « I 19- 9 456 17-9 258 I5- 9 100 
3-8 952 21- 8 80 19- 8 447 17-8 251 15- 8 04 
7 940 21- 70 19- 7 438 17-7 243 15- 7 88 
3-6 928 21- 159 19- 6 429 17-6 236 15- 6 83 
43-5 916 2I- 5 49 19- 5 420 17-5 229 I5- 5 77 
2-4 904 21- 4 638 19-4 4II I7- 4 222 I5- 4 72 
23-3 892 21- 3 28 19- 3 403 17-3 215 I5- 3 67 
23-2 880 2I- 2 18 1I9- 2 394 17- 2 208 I5- 2 61 
2-1 868 2I- 1 108 19- 1 386 I7- I 201 I5- I 56 
23-0 857 2I1- 0 598 19- O 377 I7- 0 194 I5- 0 51 
m-11 845 20-11 88 18-11 368 16-11 187 14-II 46 
22-10 834 20-1 78 18-10 360 16-10 181 14-10 4! 
2-9 823 20- 9 68 18-9 352 16-9 174 14- 9 36 
22-8 811 20- 8 8 18-8 344 16- 8 168 14- 8 31 
22-7 800 20- 7 49 18- 7 336 16- 7 161 14- 7 26 
2-6 789 20- ¢ 9 18-6 328 16-6 I55 14- 6 21 
2-5 778 20- 5 18- 5 320 16-5 148 I4- § 16 
22-4 767 20- 4 C 18- 4 312 16- 4 142 14- 4 II 
2-3 756 20- I 18- 3 304 16- 3 136 14- 3 7 
22-2 745 20- 18- 2 296 16- 2 130 I4- 2 3 
2-1 734 20- I 192 18- 1 288 16-1 124 

For performances located between distances shown, compute point value in proportion 
to the increment for « nch. Note that this increment changes according to the 
quality of the performance 

U.C.LA—FALL DECATHLON 
scus THROW; DISTANCE IN FEET 

Dis- Dis- Dis- Dis- Dis- Dis- 
tance Pts. tance Pt tance Pts. tance Pts. tance Pts. tance Pts. 
156-10 999 
156 986 14I 75° 126 553 III 375 906 223 81 98 
155 970 140 74 125 541 IIO 6364 95 214 80 go 
154954 139 7 124 528 109 353 94 205 79 «82 
153-938 138 71 123 516 108 343 93 1096 78 «75 
152 922 137 701 I22 504 107 332 92 187 77 68 
151 906 136 68 I2I 491 106 322 gI 178 76 61 
150 891 135 67 120 479 105 311 90 170 75 54 
149 75 134 659 119 467 104 301 89 161 74 47 
148 860 133 64 118 455 103 291 88 153 73 41 
147 845 132 63:2 117 443 102 281 87 145 72 34 
146 830 131 619 116 431 IOI 271 86 8136 71 28 
145 815 130 6 IIS 420 100 6261 85 128 70 21 
144 801 129 59 114 408 99 251 84 120 69 15 
143 786 128 57 II3 397 98 242 83 113 68 9 
142 772 127 5 112 386 07 233 82 105 67 3 





For performances ki 


) etween distances shown, compute point value in proportion 
to the increment for each 
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For performances located between distances shown, compute point value in proportion to the increment for each inch. 
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The Variations and Interrelations of the 
Last Lumbar Vertebra and Sacrum 


By Mary D. BIcELow 
University of Nebraska 


N ANY field of teaching, it occasionally happens that a number of 
| peolxing problems, when analyzed, appear to have a common ele- 

ment upon which the solution of each depends. One such element which 
is repeatedly encountered in those phases of physical education which 
deal with the analysis of movement and carriage is the lumbosacral re- 
lationship. This relationship is an exceedingly intricate one involving 
the transmission of relatively great weight through a small area with a 
shearing stress. The manner in which this transmission is accomplished 
is dependent upon the structure of the bones themselves, the length and 
tension of the ligaments which bind them, the muscular pulls involved, 
and the degree and character of the thrust upon the articulations. Be- 
cause of the complexity of the mechanism, and as a first step in an at- 
tempt to throw more light on the problem, the present study was lim- 
ited to a consideration of the bony variations and relations of the last 
lumbar vertebra and sacrum. 

Most of the work which has been done on the lumbosacral articula- 
tions has dealt with one, or both, of two important aspects: the biologi- 
cal instability of the lower portion of the spine, and the mechanical 
stresses and strains to which it is subjected. This instability, which is 
regarded as a direct result of the shift from a quadrupedal to a bipedal 
base of support is evidenced by the frequency of structural variations. 
Two opposing tendencies are apparent: (1) a complete or incomplete 
liberation of the first sacral vertebra, and (2) a partial or complete in- 
clusion of the last lumbar vertebra in the sacrum. Both types of change 
are frequently associated with anomalies and asymmetries at the lumbo- 
sacral junction. 

Although no attempt was made in this study to analyze the causes 
of variations, it should be noted that they may be due to factors which 
are not of purely phylogenetic origin, e.g., congenital disturbances, 
disease, injury, pre- or post-natal malnutrition, disturbances in growth, 
and malalignment. 


THE LUMBOSACRAL ARTICULATIONS 


There are three lumbosacral articulations: two, between the inferior 
articular processes of the last lumbar vertebra and the superior articular 





Abstract of a thesis, Department of Hygiene and Physical Education, Wellesley 
College, 1935. 
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processes of the sacrum, and the third, between the bodies of the two 
bones. This region is unstable mechanically as well as phylogenetically, 
The following facts are regarded by Von Lackum as responsible for its 
mechanical instability: 


1. It is at the junction of the movable and relatively immovable 
portions of the spinal column. 

2. The usual means of joint stabilization are at a disadvantage in 
consequence of a developmental structure designed for the quadrupedal 
position. 

3. The strain at the joints is always shearing regardless of position. 

4. There is rotatory action which is often asymmetrical. 


The movements permitted between the articular surfaces are gliding 
movements as the body of the last lumbar vertebra moves on the inter- 
vertebral disc or vice versa. The degree of freedom of movement in the 
articulations is largely dependent upon the obliquity and symmetry of 
position of the articular surfaces which are located farther apart and are 
more powerful than are those on the vertebrae immediately above. If 
they are asymmetrical, movement is limited, blocked, or unusually free, 
depending upon the character of the asymmetry. 

The stability of the articulations is dependent upon the lumbosacral 
angle as well as upon the position of the articular processes. The greater 
this angle, the greater is the weight that must be borne by the superior 
articulations of the sacrum and the less that borne by its more sturdy 
and larger surfaced body. 


’ PURPOSE 


The immediate object of the investigations described in this paper 
was threefold: 


1. To examine the last lumbar vertebra and the sacrum of a series 
of modern white skeletons and to note their variations; to make perti- 
nent measurements and descriptive classifications, where measurements 
were not feasible, of the inferior surface of the last lumbar vertebra and 
the superior surface of the sacrum. 

2. To measure the lumbosacral angles of a somewhat comparable 
series of roentgenograms. 

3. To consider the relations between the joint surfaces made evident 
by an examination of the resulting data. 


PROCEDURE 


The bones used in this study were made available at the Hamann 
Museum of Western Reserve University. They consisted of two series 
of skeletons with an age range of from twenty to fifty years. The first 
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two | was a series of 79 male white skeletons; the second, a series of 78 female 
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white skeletons. Although an effort was made to secure fair samples of 
material, it should be borne in mind, when considering these data, that 
they are based upon measurements and descriptive observations made 
upon the bones of people who were the unfortunates of a great city. 
The age range was chosen as one which would include adult skeletons, 
the bones of which would not show extreme age changes. 

The lumbosacral angles were measured on a series of 76 roentgeno- 
grams.’ Each was a lateral lower abdominal and pelvic view taken with 
the subject lying on the right side. All subjects were male laborers whose 
age was unknown. These roentgenograms were not made for the purpose 
of affording an opportunity for the measurement of the lumbosacral 








Ficure 1. Camera lucida drawing of the inferior surface of the last lumbar vertebra 
and the superior surface of the sacrum of skeleton 1208. 


P . Here the term lumbosacral angle refers to the angle formed by the inferior surface 
¢ last lumbar vertebra and the superior surface of the sacrum. 


ae 
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angle. Therefore they were not centered on the last intervertebral disc 


They were, however, centered near the middle of the body of the fourth - 


lumbar vertebra, so that, although the angles were distorted, these meas. 
urements should be fairly equally proportional to the actual measure. 


ments of the angles. 


The first step in the accumulation of data consisted in making one 
to two camera lucida drawings of the inferior surface of the lag 
lumbar vertebra and the superior surface of the sacrum (Fig. 1), 











FicurE 2. The measurement of 
the sacral curve. 


The longitudinal curve of the inner 


surface of the sacrum was obtained by 


the use of a lead wire which was pressed 
firmly into the curve at the center of the 
bone throughout its length. The wire 
presented a true picture of the curve 
which could be traced (Fig. 2). The 
angle of curvature was then measured. 
From a line, AC, drawn to connect the 
two extremities of the curve a perpen- 
dicular, DB, was erected to the apex of 
the curvature. Lines were then drawn 
from B through A and C giving the 
angle ABC which could be measured 
with a protractor. 

Using a sliding caliper which was 
calibrated with a standard instrument, 
the following measurements of the in- 
ferior body surface of the last lumbar 
vertebra and the superior body surface 
of the first sacral segment were made: 

a) Greatest anteroposterior diameter. 

b) Greatest transverse diameter. 


These measurements were taken to 
the nearest 0.1 millimeter, although, be 
cause of the irregular character of the 
material, the precision was 0.25 milli- 
meter. They were used to determine rel 
ative diameter variations of the two 
surfaces (Table IT). 

Although quantitative measurements 
of the obliquities and curvatures of the 
articular surfaces might be of interest, 
the difficulties of making them with any 
degree of precision ruled them out. In- 
stead, because of their relative value, 
descriptive classifications were used. 
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The data concerning the posterior margins of the body surfaces of 


the two bones were used together, as were the diameter measurements, 
to show the frequency of the combinations of these variations (Tables 
[I and V). 

Numerical variations in the segments of the two regions and other 
anomalies were noted 

The lumbosacral angle was measured from tracings of the roentgeno- 


grams. The lines FG and GH, extended to the point of intersection, 
were then drawn along the inferior surface of the body of the last lum- 
bar vertebra and the superior surface of the body of the sacrum (Fig. 
3). The angle FGH represents the angle made by the adjoining surfaces. 
It was measured with a protractor to the nearest 0.5 degree with a pre- 
cision of 0.5 degree (Table VIII). 





as ¢ 
K 
Ficuri Measurement of the lumbosacral angle. 
RESULTS 


In discussing these results and their significance, an effort has been 
made to avoid their direct application until further checking on cada- 
vers, roentgenograms, and living human beings is possible. 

The data showing the degree of sacral curvature are given in Table 


I. The angle range for the male curves was 95 to 155 degrees with a 
median of 124 degrees; for the female curves 105 to 155 degrees with 
amedian of 126 degrees; and for the combined series 95 to 155 degrees 


with a median of 125 degrees. 
TABLE I 


THe SACRAL CURVE*® 


————— — ———— 


























Degrees Q5-104 I05-II4 II5-124 125-134 135-144 145-154 
Male No. ......... 17 22 19 II 7 
Per cent 22 28 24 14 9 
Female No. ....... 6 10 10 10 2 
Per cent ...... ; 16 26 26 26 6 
SI, nc sccs. , 23 32 29 21 9 
a cic annse 2 20 28 25 18 7 
* Only 38 of the female skeletons were used in this tabulation. 
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The sacra showed considerable variation, not only in the degree of 
curvature but in contour. The apex was located on the second segment 
in 7 per cent, on the third in 81 per cent, and on the fourth in 12 per 
cent of the cases. Considered separately the two series showed the same 
general trends with a somewhat greater tendency toward a low apex 
among the female curves. The figures for the separate series are: 


Apex Second segment Third segment Fourth segment 
EE a aint iiethe 8 per cent 84 per cent 8 per cent 
ae 5 per cent 75 per cent 21 per cent 
TEE wiectacd 7 per cent 81 per cent 12 per cent 


The variations of the body diameters are indicated in Table II. In 
78 per cent of the articulations examined the anteroposterior diameters 





Ficure 4. Inferior surface of the last lumbar vertebra and superior surface of the 
sacrum of skeleton 603. Note the difference in diameter as well 
as the variations in the posterior body margins. 
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of the lower surface of the last lumbar vertebrae were greater than 


those of the sacra (Fig. 4), in 12 per cent of the cases they were equal, 
in 10 per cent of the cases they were less. The variations of the trans- 
verse diameter relations were more evenly distributed. In 52 per cent of 


the cases the transverse diameter of the lower surface of the last lumbar 
vertebra was less than that of the sacrum, in 10 per cent of the cases it 
was equal, and in 38 per cent of the cases it was less. These differences 
ranged from 0.5 millimeter to 6.5 millimeters. 











TABLE II 

DIAMETER VARIATIONS rHE Bopy SURFACES OF THE LUMBOSACRAL ARTICULATION 

Anteroposterior Diameter Transverse Diameter 

Lumbar Lumbar Lumbar Lumbar 

_ < > 

Sacral Sacral Equal Sacral Sacral Equal 
Male No. . 56 8 15 21 51 7 
Per cent . 71 10 19 27 65 8 
Female No 66 8 4 39 30 9 
DE bases 85 10 5 50 39 II 
EES <osicesee 122 16 19 60 81 16 
rr 78 10 12 38 52 10 











An effort was made to see in what combinations these variations 
occurred with the following results: 
1. Both diameters of the last lumbar vertebra greater than those of 


* the sacrum 


44 per cent male, 33 per cent female, 39 per cent total 
2, Anteroposterior diameter of the last lumbar vertebra greater than 


that of the sacrum, and the transverse diameter less than that of the 
sacrum 
16 per cent male, 41 per cent female, 29 per cent total 
3. Both diameters of the last lumbar vertebra less than those of the 
sacrum 
5 per cent male, 4 per cent female, 4 per cent total 
4. Transverse diameter of the last lumbar vertebra greater than that 


of the sacrum and the anteroposterior diameter less than that of the 
sacrum 
3 per cent male, 5 per cent female, 4 per cent total 
5. Both diameters of both bones equal 
32 per cent male, 17 per cent female, 24 per cent total 


The outstanding fact, made clear by these results, was the high fre- 
quency with which the anteroposterior diameter of the last lumbar ver- 
tebra exceeded that of the sacrum. In the cases where this occurred the 
explanation for the difference lay largely in the variation in curvature of 
the posterior margins. Willis measured these diameters on 50 skeletons 
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and found that 66 per cent of them had unequal anteroposterior diame. 
ters. This difference he considered of importance in diagnosing displace. 
ments from roentgenograms. 

The mechanical significance of this slight difference, 0.5 millimeter 
to 6.5 millimeters is questionable but it may deserve further consider. 
ation. 

Certain outstanding characteristics of the articular processes of the 
last lumbar vertebra are indicated in Table ITI. They varied in vertical 
obliquity from facing forward to facing laterally. The largest group, 43 
per cent, faced in an intermediate direction, while 6 per cent were 
grossly asymmetrical. 

The horizontal obliquity varied from a slightly downward to a 
markedly downward facing. The largest group, 48 per cent, faced 
slightly downward. This group was followed closely by a group of 47 
per cent which faced moderately downward. Gross asymmetries of the 
two sides were noted in 1 per cent of the cases. 

The articular surfaces were concave in 62 per cent of the cases, 






































TABLE III 
Last LuMBAR VERTEBRA—INFERIOR ARTICULAR SURFACES 
Vertical Obliquity 
Forward Forward 
< Gross 
Intermediate Lateral Lateral Asymmetry 
BER. iicie caenanswedse 35 25 17 2 
Rr * reer ee 44 32 22 2 
ON Ee ee 32 28 10 8 
EE es Se wise sie 63 41 36 13 10 
LS ee ee 67 53 27 10 
SESE ee 43 34 17 6 
Horizontal Obliquity 
Gross 
Slight Moderate Marked Asymmetry 
rr ee er ‘ 34 41 4 0 
Oe ae errr re 43 52 5 C) 
ee eee 41 33 3 I 
Se eee 53 42 4 I 
yA ee 75 74 7 I 
| SESE ene ree eee 48 47 4 I 
Articular Surfaces 
Concavo- Gross 
convex Concave Convex Asymmetry Fiat 
0 Se rere 13 59 ° 7 0 
OS =a re ee 16 75 ° 9 0 
8 ee eee 27 38 ° II 2 
PR err er 35 49 ° 14 a 
| ae 40 97 ° 18 2 
° 11 I 
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concavo-convex in 26 per cent, grossly asymmetrical in 11 per cent, and 
fat in x per cent. None of these surfaces were convex. 


The vertical obliquities of the articular processes of the sacra varied 
from facing backward to facing medially. Here, as was the case with the 
last lumbar vertebrae, the highest percentage, 50, faced in an interme- 


diate direction, while the percentage of gross asymmetries, 17, was con- 
siderably greater. 

The horizontal obliquity ranged from slightly upward to markedly 
upward. The highest percentage, 71, faced moderately upward. Gross 


£ 


asymmetries were found in 3 per cent of the cases. 

Here, as in the case of the inferior articular surfaces of the last 
lumbar vertebrae, the greatest percentage, in this case 77, were concave, 
I per cent were concavo-convex, I per cent grossly asymmetrical, 10 per 
cent were flat, 1 per cent convex. 


TABLE IV 


















































SACRUM—SUPERIOR ARTICULAR SURFACES 
Vertical Obliquity 
Backward Backward 
> < Gross 
Intermediate Medial Medial Asymmetry 
Male No. ..... 39 22 10 8 
Per cent .... 49 28 13 10 
Female No. ...... 39 16 4 19 
SEY dues cess 50 21 5 24 
re 78 38 14 27 
ae 50 24 9 17 
Horizontal Obliquity 
Gross 
Slight Moderate Marked Asymmetry 
Male No. ....... : 22 53 4 ° 
0 ae 28 67 5 ° 
Female No. ..... 8 59 7 4 
ee 10 76 9 5 
Total No. ...... : 30 112 II 4 
ae - 19 71 7 3 
Articular Surfaces 
Concavo- Gross 
convex Concave Convex Asymmetry Flat 
Male No. ....... ° 60 ° 9 10 
ae ° 76 ° II 13 
Female No. ...... 2 62 I 8 5 
3 80 I 10 6 
a 2 122 I 17 15 
ee I 77 I II 10 








The articular surfaces showed a considerable range of obliquity in 
both the horizontal and vertical planes. The high percentage of fre- 


a 





ae 
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quency of the different classes for each obliquity leads to the assurance | | 
that there is no typical obliquity of the articular surfaces of this region, the 
Gross right and left asymmetries occurred in 7 per cent of the skeletons 
examined. The investigations of Brailsford of the roentgenograms of 























: : . : Lun 
3,000 patients gave the following figures regarding the articular surfaces Sact 
of the sacrum: “57 per cent face backward, 12 per cent inwards, and 
30 per cent are mixed—that is, one may face backward and the other 
inwards, one may be vertical, the other oblique.” an¢ 

The stability of the last lumbar vertebra upon the sacrum is largely 
dependent upon the direction and the curvature of these surfaces. The A 
least stable joints are those in which mutually flattened surfaces face | ’ 
forward-backward, and nearly horizontally, while the most stable joints | Th 
are those in which mutually curved surfaces face moderately inward- | hs 
outward and somewhat vertically. 

In summarizing the data regarding the articular surfaces it should | . 
be noted that on both bones the surfaces are concave in a large number | on 
of cases, that the variation in obliquity is such that no class may be | of 
regarded as typical, and that the mechanical stability at the lumbo- the 
sacral junction depends in a large measure upon these articulations. the 

The posterior margins of the body surfaces are of interest when 
considered together. Their relations are shown in Table V. In three of VI 
the classes, the total percentage of which is 45, the lumbar margin was oa 
convex or straight, and thus would tend to overhang the corresponding ts 
concave or straight margin of the sacrum below it. 

TABLE V | 
COMBINATIONS OF PosTERIOR Bopy MARGINS 

Lumbar Lumbar 

Lumbar Lumbar Lumbar concave concave 

Sacral Sacral Sacral Sacral Sacral 
concave convex straight convex straight | - 
NTI 6 ss. caaareae o oN 15 17 I 3 5 Pe 
ES) chile ues ues 19 22 I 4 6 Fe 
Female No. ........... 19 15 I 3 6 Pe 
a ag cccrnca e's ae 24 19 I 4 8 T 
EO, bcos sanmet ees 34 32 2 6 II | Pe 
FPR rere 22 20 I 4 7 ~ 

Lumbar Lumbar Lumbar Lumbar 

convex convex straight straight 

Sacral Sacral Sacral Sacral 
concave straight concave convex = 
ER I nee ta ee 22 14 I I M 
PRE Re Oe ee 28 18 I I : 
CN eke wkaeadawakaae soe 27 6 I ) p 
EY A5k nich kas Sine’ koa 69 0.6 35 8 I ° tT 
IN on vik CG Kreines nese 5% 49 20 2 I R 
EE. «coWeaktaenBngteds canes 31 13 I I e 
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‘ance In addition, attention is called to the following figures derived from 
gion. the same table: 
“tons Margin convex Marginconcave Margin straight 
Is of Lumbar vertebra . 64 percent 33 per cent 3 per cent 
faces Corum ....+--- . 25 percent 54 per cent 21 per cent 
+e They indicate a predominance of convexity of the lumbar margin, 
aes and of concavity of the sacral margin. 
- A further general observation was made that the posterior portion 
cn of the inferior surface of the last lumbar vertebra was convex, or some- 
f . what cushioned, in 73 per cent of the cases while the superior surface 
i of the sacrum was nearly flat or slightly concave in the entire group. 
on The significance of the variations of the posterior margins has already 
rd- | : , , A 
| been referred to in the discussion of the diameters of the surfaces. The 
possible significance of the tendency of the cushioned posterior margin 
ould of the last lumbar vertebra to overhang the flat or somewhat hollowed 
mber concave margin of the sacrum, invites speculation as to the mechanics 
y be | ofthis region. This is an especial temptation in view of the obliquity of 
mbo- the thrust of the upper bone and the possible effect upon the stability of 
. | the joint between the two bodies. 
when | The anomalies of the last lumbar vertebrae are classified in Table 
ee of VI. They varied from delayed bony union, which was not recorded be- 
oi cause of the uncertainty of recognition, to such gross anomalies as 
ay impingement of the transverse process upon the sacrum—here for 
TABLE VI 
ANOMALIES OF THE Last LUMBAR VERTEBRA 
nbar Neural Canal 
cave Synchondrosis Non-union laminae 
sah Spine Laminae Posterior Unilateral Bilateral Rudimentary 
—— Male No. ...... ° 2 2 3 ~ 
5 Per cent ....... C ° 3 3 4 ° 
6 Female No. ..... 2 I ° ° ° I 
6 | Percent ...... I ° ° ° I 
8 Total No. ..... 2 I 2 2 3 I 
7 an I I I I 2 I 
mbar 
aight Number of 
cral Separate neural arch Pseudoarticulation_ Segments 
nvex Unilateral Bilateral Unilateral Bilateral i. & 5 
I Male No. ....... I 3 3 I 2 4 3 
I . ae I 4 4 I 2 04 4 
0 | Female No. ....... ° ° I I s 7 
0 ae ° ° I I 1 98 1 
I Total No. ........ I 3 4 2 3 159 4 
I Per cent I 2 3 I 2 96 2 


—— (terete 
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brevity, and because of the lack of a better term, referred to as a T 

pseudoarticulation—complete separation of the neural arch and non- widel 

development of the laminae. Often more than one anomaly occurred in anor 

the same vertebra. In these cases there was frequently considerable | _ tients 

distortion. occut 
Anomalies were shown in 20 per cent of the males and 7 per cent and | 


of the females. The total percentage equaled 14. Numerical segmental (14 ] 
variation from the usual number of five occurred in 4 per cent of the V 
total number of cases, of which 2 per cent had four segments and 2 per neur: 
cent six segments. | Hea 

The anomalies of the sacra were similar in character to those of the spine 
last lumbar vertebrae. They are classified in Table VII. An occasional latio 
case was found in which the sacrum and ilium were ankylosed on one or occu 
both sides. This occurred in 2 per cent of the skeletons examined. 

Anomalies were shown in 28 per cent of the males, 16 per cent of the i 
females, and 22 per cent of the two series taken as a whole. The most - 
common anomaly was the non-union of the neural canal of the first 8 
segment. Segmental variation in number from the usually accepted five ec 


occurred in 27 per cent of the cases and was always an increase to six 288 
rather than a decrease. ence 
TABLE VII sact 

Tan 


ANOMALIES OF THE SACRUM 












































Synchondrosis Neural Canal 
Ist segment 
Spinous Transverse 1st 2nd 3rd 4th = 
process process segment segment segment segment complete a 
Male No. ..... ° ° 13 ° 2 I 2 
per com ...... ° re) 17 re) 3 I 3 le 
Female No. .... 1 3 5 2 ° oO I 
Per comt ...... I 4 6 3 ° ° I 
Total No. ..... I 3 18 2 2 I 3 
Per cent ...... I 2 12 I I I 2 lun 
sur 
Ankylosis with ilium Number of Segments of 
Unilateral Bilateral 4 5 6 the 
<a ma 
sR eee 2 I ° 48 3! - 
ee eee 3 I ° 61 39 
EE ae a ° I ° 66 12 no 
ns aah GAR ese ahs 3 ° I ° ss a ha 
RE PP, ne 2 2 ° 114 43 ah 
ME . cwidche hansen sa< I I ° 73... , 
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The instability of the last lumbar vertebra and sacrum has been 
widely recognized and many studies have been made of the resulting 
anomalies. Brailsford, working with the roentgenograms of 3,000 pa- 


tients, found that defects of the neural arch of the last lumbar vertebra 
occurred in 6 per cent of the cases (ro per cent in the present study) 
and of the first and second sacral segments in 11 per cent of the cases 
(14 per cent in the present study). 

Willis, in examining 748 spines, found that there was a separate 
neural arch in 4 per cent of the cases (2 per cent in the present study). 
He also found that the numerical stability of the entire column of these 
spines was 96 per cent, a figure with which the present numerical calcu- 
lations tend to agree, indicating that the variations in segmentation 
oecur most often in the lower portion of the spine. 

Ankylosis of the sacrum with the ilium was noted in 1 per cent of the 
cases. Such anomalies, especially those involving partial or complete 
separation of the neural arch, asymmetries and ankylosis of any sort, 


are important mechanical factors in that they may greatly increase or 
decrease the amount of movement permitted in the affected area. Fre- 
quently the mechanics of the articulations are complicated by the pres- 


ence of multiple anomalies. 

As has been previously indicated, the data relating to the lumbo- 
sacral angle are based upon male material unselected as to age. The 
range was from 5 to 35 degrees, with a median of 16 degrees. 


TABLE VIII 


THE LUMBOSACRAL ANGLE 

















Degrees 5-9 10-14 15-19 20-24 25-29 30-34 
Male No 5 21 33 II 4 2 
Per cent . ” 28 43 14 5 





In the literature which has been written on the subject the term, 
lumbosacral angle, has meant both the angle formed by the inferior 
surface of the body of the last lumbar vertebra and the superior surface 
of the sacrum, and the angle which is made by the anterior surfaces of 
the two bones. Furthermore, the measurements have been made by so 
many different methods that the numerical results are not readily 
comparable. The large text-books of anatomy have not defined the angle 
nor have they indicated, even when they have given figures, how they 
have been obtained. It would be interesting to follow this further by 
studying roentgenograms taken under carefully controlled conditions 
with individuals in the standing position, and also to study a compar- 
able series of female roentgenograms. 


~~ 
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CONCLUSIONS 


In an effort to seek fundamentals in the problems of the mechanics 
of the lower back an examination was made of the last lumbar vertebra 
and sacrum of 157 skeletons in order to determine the type and fre. 
quency of anomaly and numerical variation. In addition, measurements 
and descriptive classifications of the articular surfaces were made in 
order to determine the character and frequency of variation. Finally, 
the lumbosacral angles of a series of 76 male roentgenograms were meas- 
ured in order to determine the size and variability of the angles. 


From the resulting data the following facts were evident: 


1. The sacral curvature varied widely in degree of angulation and 
contour. The apex of the curve was located on the third segment in 81 
per cent of the cases. In instances where it was not located on the third 
segment, the female specimens showed a greater tendency toward a low 
apex than did the male specimens. 


2. The relations between the adjoining body surfaces were such as 
to indicate that the last lumbar vertebra overhung the sacrum posteri- 
orly from o.5 millimeter to 6.5 millimeters in 78 per cent of the cases, 
That this was so, was largely due to the relations of the curvatures of 
the posterior margins. 

The mechanical importance of this, coupled with the fact that the 
posterior portion of the inferior surface of the last lumbar vertebra 
tends to be cushioned and presses upon the flat or hollowed sacral sur- 
face with an oblique thrust, is probably significant. 


3. The articular processes of the junction varied to such an extent 
that no single accurate characterization could be made of their obliqui- 
ties save that of variability. The articular surfaces of the lumbar verte- 
brae were concave in 62 per cent and of the sacrum in 77 per cent of the 
cases. 


4. Anomalies involving the neural arch and evidence of pseudo- 
articulation of the transverse process of the last lumbar vertebra with 
the sacrum occurred in 14 per cent of the spines examined. The percent- 
age of similar anomalies of the sacra was 22. These anomalies are get 
erally conceded to be one indication of the instability of the lower 
portion of the spine. They are often of great importance to the mechan- 
ics of the region in that they are factors which increase or limit motion. 


5. Because of the material used the results of the measurement of 
the lumbosacral angles were not in themselves significant beyond outlin- 
ing a range and pointing toward a median. They do, however, suggest 
infinite possibilities of further study for those interested in the mechat- 
ics of the body and its movement. 
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Experiments in Health Education me 
at the College Level ~ 
By Paut D. GuERNSEY ists, | 
Antioch College, Yellow Springs, Ohio tis 
THE PROBLEM = 
HE elementary and secondary schools have a real responsibility the | 
for health education, but does the college or university? If webe | used 
lieve that the people attending these higher institutions have areas 
greater social responsibilities proportional to their additional educational from 
opportunities the answer must be yes. The individuals benefiting most ferin; 
from our educational resources should be the ones contributing most to tudes 
elevating social welfare in general, which necessarily includes individual edge 
and community health. Because this philosophy does not work too well more 
in practice is no reason to alter it. Rather we should be continually the k 
seeking the reasons for its poor functioning with a view to improving tion | 
the chances for its operation. the 
The need for supplementing the health education received in ele- havic 
mentary and secondary schools for college students is sensed more _— 
acutely when an appraisal is made of the knowledge concerning health apt t 
which students have upon entering college. Such an appraisal made on 1 
all students entering Antioch College during the last three years has re- of th 
vealed a decided prevaience of misconceptions, ignorance, and supersti- beha 
tious beliefs. These students have come from 37 of the 48 states, and to st 
may be considered to reflect, somewhat, the degree and type of health mg 
education received in elementary and secondary schools in the country posit 
at large. The reflection seems indicative of a need for better teaching the 
both on the lower and higher educational levels. healt 
To get some idea of what the college or university has to do in fae 
health education and to find out how to do the job in the best way has tae 
been the object of the study being carried on at Antioch College, part of 5 
which is reported here. aes 
What may be considered the minimum essential health knowledge | furni 
which a college student could reasonably be expected to have some mi \ ing. 
tery?—An ideal method of arriving at a basic outline of minimum essen degre 
tials would be for a group composed of experts (physicians and hygier- per i 
ists), educators, and students to attempt to analyze health knowledge 
needs in terms of the functions which such knowledge would be expected yang 
to serve in life situations both during and after college. In preparing bo 
such an outline for the Antioch study a modification of this procedure of Chi 
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was used, but it is hoped in future work to utilize the above approach. 
In this study, one person set up what were conceived to be the func- 
tional needs of the average college trained individual in our society and 
then outlined the educational content considered necessary to fulfill 
those needs.’ This outline, after submission to some physicians, hygien- 
ists, and educators for critical appraisal, was developed into a form to 
serve as the basis for the diagnostic and achievement tests discussed in 
this paper. 

Diagnostic testing —With the outline of objectives in terms of the 
minimum essentials of health knowledge developed, the next step was 
the preparation of a test purporting to be diagnostic in nature to be 
used aS a measure of what knowledge students would exhibit in the 
areas covered by the outline. Where a college student body is drawn 
from a multiplicity of schools having various standards, and where dif- 
fering environmental backgrounds have produced a diversity of atti- 
tudes regarding many phases of life, it seems essential that some knowl- 
edge of the individual differences between students be obtained. The 
more we know of the types of pictures or images in students’ minds; 
the kinds of experiences, slogans, and stories which provide the founda- 


tion for their beliefs and which act as the mainsprings of their behavior, 
the better we can adapt the teaching procedure toward modifying be- 
havior. The less we know of such matters the more blind are our teach- 
ing efforts, and the more lifeless our presentation of subject matter is 
apt to be. 


The use of diagnostic tests is one method of getting some conception 
of these beliefs, and of the knowledge upon which a student’s health 
behavior is predicated. The results of a good diagnostic health test given 
to students entering college should be valuable in several ways in organ- 
izing health education. Such a test should furnish something of a com- 
posite picture of the beliefs and knowledge underlying the behavior of 
the group. This information when matched with the basic outline of 
health knowledge desired not only shows the areas in that outline which 
are going to need specific emphasis for all students, but very frequently 
also indicates the type of emphasis or teaching presentation that is going 
to be needed, if successful results are to be obtained. 

Self-motivation and clarity of goals are important to the learning 
process, according to educational psychology. The results of such a test 
furnish good material for use in setting up motivation and goals for the 
individual student. At the same time it provides the basis for some 
degree (the amount would necessarily vary with the number of students 
per instructor) of individualization of the teaching process. 





1 This outline is not given because it is lengthy and not considered especially valu- 
able. A good outline of the functional needs of students in this field is given in A College 


Curriculum Based on the Functional Needs of Students by Heaton & Koopman, University 
of Chicago Press. 


” 
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While it is very easy to see the values which a good diagnostic health 
test might have, it is not a simple matter to develop such a test. The 
test given to Antioch students entering in the fall of 1937 was the fifth 
revision of the test in two years. It is still far from being a good test 
since the refinement of such a testing procedure is a slow process. Hence 
the results reported here must be viewed in the light of being some 
general observations gained from an imperfect testing device in the pro. 
cess of attempting refinements. 

In the work with the diagnostic tests, standard procedures have been 
followed in attempts to determine the validity and reliability of the 
tests. The work has been handicapped and slowed down by reason of the 
relatively small numbers tested and lack of funds to do all the analysis 
believed necessary even for the numbers involved. Since the purpose of 
this paper, however, is to discuss only some experimental approaches to 
health education with some of the attending results, which are believed 
to be of general interest, the discussion of research technique will be 
minimized. 

Will college students who are required to take a broad cultural pro- 
gram receive, indirectly, an adequate background of health informa- 
tion?-—It is a possible assumption that if a liberal arts course is suff- 
ciently broad, and if the curriculum has been properly formulated 
around the needs of the student, that provision has been made for edu- 
cational development to take place in most of the necessary directions— 
including the personal and community aspects of health. Antioch stu- 
dents are required to take ninety-two credit hours of work of a general 
cultural nature, including six hours of physical education (three-year 
program) ,? twenty-four hours in the social sciences, and thirty hours in 
the general sciences. What was this extensive program accomplishing in 
the way of educating students in matters of health? 

While the first work in 1935-36 with diagnostic health knowledge 
tests was undertaken only as an experiment with test forms and items, 
it seemed a good opportunity to see something of what the required 
course program was contributing to health education. 

No hygiene courses were included in the general curriculum at An- 
tioch until 1936. Hence, when the first two editions of the test were 
tried out on the incoming freshmen in 1935, the results from giving the 
same tests to a group of upperclassmen, selected at random, made an 
interesting comparative study. 

The first test constructed was given in September 1935 to 103 enter 


2“A Program of College Physical Education and a Study of Its Carry-over Effects,” 
Journal of Health and Physical Education, 1V:1 (January, 1933). 
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ing freshmen students (Division A registration).* As a check, 32 
upperclass students (mostly from the third, fourth, and fifth years) 
yluntarily took the test. In a space of five weeks’ time these tests were 
all corrected, and on the basis of a very rough analysis of the results 
and comments which appeared on the tests, the test was revised in 
time to give it to 91 entering freshman students in October (Division B 
registration). Thirty-seven students in the upper classes also took 
this revised test. 
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Chart I shows the relative distribution of the two groups on the 
basis of the total right responses for those taking the second edition of 
the test. It is noticeable that the peaks come at higher points, in terms 
of score, for the upperclassmen than for freshmen. The mean score for 
the test for 91 freshmen was 105.6; for the 37 upperclassmen, 149.6. 
(The test contained 214 items.) 


Whether this superiority is something of a reality founded on any 
scientific background of information or whether it is merely an apparent 
superiority based upon half knowledge, hearsay, or a little shrewder 
ability to guess the desired response, is difficult to prove one way or 
another. As to possible evidence that such superiority, where demon- 





*The cooperative plan of education as applying to all departments of the Liberal 


Arts College is used at Antioch College, Yellow Springs, Ohio. This plan provides that 
students alternate periods ot practical work. Two students fill a single position in some 
industrial, commercial, ur educational organization, one working while the other studies on 

campus. Every five or ten weeks they change places. On this basis, a student is en- 


rolled at the college for either five or six years before attaining his degree. There is a 
Pessibility of a student completing his course in five years by applying one year in full- 
lime study at the college. 
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strated, might have some real basis, there seem to be three plausible 
general explanations. 

1. Wider cultural stimuli —In addition to a wide academic program, 
Antioch students spend about three-fifths of each year engaged in reg. 
ular employment in business, teaching, social work, industry, or various 
other pursuits. Students who have spent two, three, or four years on this 
cooperative plan have been exposed to much wider cultural stimuli than 
is the case for the average freshman just out of high school. 

2. Increased ability to reason—Coupled with these wider cultural 
stimuli one might expect an increase in ability to reason. Whether this 
ability will actually follow as a natural corollary is too much to say, 


One hopes, however, that college training will function to make students | 


more analytical in their thinking. One might expect, therefore, that col- 
lege seniors should be a bit less credulous than freshmen. 

3. A more capable group due to elimination of poorer students—tt 
is possible also to infer that any group of upperclass students represents 
the more capable persons surviving the selective process operating in the 
first two years of college work. 


In any event, if any superiority that is demonstrated in the test by 
these upperclass students is based upon actual knowledge plus reasoning, 
the point to be made is that it is due to general training and not to any 
specific training in health matters. 

There is evidence, on the other hand, which might well indicate 
that perhaps where superiority does occur it is due to some of those 
things mentioned—half-knowledge, hearsay, or better guessing—rather 
than to any actual gain in validated understanding. For instance, less 
than half of the upperclass students saw the fallacies involved in several 
common superstitions. General conceptions concerning immunization 
theories, techniques, and applications are not well understood by upper- 
classmen. 

In general, the conclusions reached from this particular study were: 


1. That upperclassmen, as a group, make a better showing on this 
test than freshmen, without having any special training in health. That 
this result may be accounted for in part by (a) wider training, (b) 
increased ability to reason, and (c) the fact that these people are 4 
more capable group due to the elimination of poorer students. 

2. It was not demonstrated, however, that the type of general train- 
ing given was accomplishing all that was conceived to be desirable in 
the basic outline covering the minimum essential knowledge of health. 
The need, therefore, for some type of special attention to health educa- 
tion, for students, seemed to be indicated. Since a high percentage of 
entering students stay in college only one or two years, it seemed im- 
portant that this type of education be attempted early in the college 
course. 
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How much will college freshmen do, on their own volition, to im- 
prove their status, if they are made individually aware of the areas in 
which they show health knowledge deficiencies?—In the search for ways 
and means of making education a “self-administered process”; of put- 
ting the burden of proof more directly on the individual student to see 
what he needs and to get it for himself, it was deemed a very desirable 
thing to find out what students would accomplish for themselves in 
health education without the use of any conventional classroom teach- 
ing procedure, and given no credit or grades. 


The Method.—All entering students in 1936 were given the third 
revision of the diagnostic test. After the tests were scored the average 
scores for each section of the test (nutrition, sex, infections, activity, 
etc.) were computed. These average scores for the sections were put on 
the title page of corrected copies of the test and sent to each faculty 
adviser along with individual summary sheets for each one of his ad- 
visees which showed the complete score on every test section, as well as 
the decile placement, for each student. When the adviser had confer- 
ences with students he could point out to them the specific knowledge 
areas in which they were low; how they stood in comparison to the class 
in each area and their decile placement on the whole test. The adviser 
was also furnished a bibliography indicating where information might 
be secured on various matters, and so could suggest to students where 
they might get whatever information they wished. All the material on 
the bibliography was put on a special shelf in the library for easy access. 
It is well to point out that the faculty advisers were not expected to do 
more than motivate their advisees in pursuing such study, but students 
were made aware that the college physician and all members of the staff 
in the Health and Physical Education Department would be glad to aid 
them in their study. Also, they were told that their achievement would 
be measured at the end of the school year to see what improvement in 
their knowledge had occurred. 


Fifty-four of the freshmen students were in an elective course in 
educational guidance in which, as part of the course requirements, they 
tead one book on health.‘ In analyzing the results of the tests these 
students are separated from the others for purposes of comparison and 
are designated the “special group.” 

The test given at the end of the year was not the same one given 
at the beginning. It is recognized that for more exact comparisons, the 
end testing procedure should have included the first test, This was not 
done for the reasons that (1) there was a lack of sufficient finances to 
do all the necessary statistical analyses on even one test; (2) the expedi- 
ency of experimenting with an achievement test form outweighed a 


es 


* Harold S. Diehl, Healthful Living. 
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purely research approach in measuring the results achieved during the 
year. Thus in presenting the results, since the raw scores of the two tests 
would be difficult of comparison, the scores for both tests are given in 
terms of the per cent of correct responses. In making a comparison op 
such a basis the assumption has been made that the tests were of com. 
parable difficulty. In the achievement test the use of a limited number of 
true and false items and an increase in the number of multiple choice, 















SS S 3 ’ 3 
YF § F y 
FRESHMEN 


26-30 
Jr 






' 3 § 8 R 
ase tess $y 


SPECIAL GROVP 







Nedian Score 7/3 





g 3 


UPPERCLASSHEN 
ical DiagwosTé Tas? WE Actievemen? Fes? 
Char? 2 Showing Distribviion of Scores (Parcel of Corre! 
Responses) on Diagnostic and Achievement Health Tesh 





ests 
1 in 


r of 
ice, 


ae 


1 








EXPERIMENTS IN HEALTH EDUCATION 37 


identification and selection, and matching items reduced the chance fac- 
tor in guessing the correct response over what it had been in the diag- 
nostic test. This element coupled with the use of a slightly larger num- 
ber of items (diagnostic test, 200; achievement test, 230), would indi- 
cate that the two tests were not of equal difficulty but it is believed that 
they were sufficiently comparable to indicate general trends if nothing 
else. The results given below, then, can be regarded only in that light. 

The Results —The distribution of scores for the diagnostic test and 


the achievement test shown in Chart II is for (1) the 114 freshmen who 
had no special training, but who were acquainted with their performance 
on the diagnostic test and urged to study, on their own initiative, with 
no grades or credit given; (2) the “special group” of 54 freshmen, who, 
in addition to being urged to study on their own initiative, read one 
book on health as part of a course requirement. The score distribution 
for 96 upperclass students (fourth, fifth, and sixth years in college) on 
the achievement test is also shown to indicate relative standings. 

It will be noticed that the score distribution and median score 
(49.85) for the “special group” on the first test were at lower 
levels than they were for the other freshmen. This “special group” was 


composed of students who elected, either independently or upon the 
recommendation of their advisers, to take a freshman course in educa- 
tional guidance. It was in this course that some reading on health was 
done. Among the group electing this course were many who tested below 
the average on the battery of scholastic aptitude placement tests given 
to all freshmen. The distribution of scores for this group on the diag- 
nostic health test was, in general, comparable to the distribution for 
this group on other tests. 


The score distribution on the diagnostic test for the rest of the 
freshmen shows a higher percentage of correct responses for the larger 
number of students with a median score of 55.7. 


On the achievement test, however, both groups show an almost exact 
similarity of score distribution, while the medians are practically iden- 
tical (64.6 and 64.8). It is seen that both groups have made some gain 
in the percentage of correct responses made, but the larger gain is for 
those students in the “special group.” 

To ascertain what this gain meant in terms of the test scores for 
individual students a graph was made for both groups showing the dis- 
tribution of the scores by individuals from the lowest to the highest 
scores on the diagnostic test. The individual’s score on the achievement 
lest was then superimposed. From this graph are taken the gains and 
losses for the two gro ips shown below. (Gains and losses represent in- 
crements expressed in the per cent of correct responses. ) 
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CHART III 


NUMBER OF STUDENTs RAISING OR LOWERING THE PER CENT OF CorRECT REsPonsts 
on ACHIEVEMENT TEST AS COMPARED WITH DrAGNOsTiC Test 
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While 13 per cent of the general freshman group either made the 
same percentage of correct responses or dropped in their score, none of 
the “special group” came in this category. Sixty-six per cent of the 
“special group” made gains of between 11 and 46 percentage points as 
compared to 40 per cent of the freshmen making gains of between 11 
and 51 points. In terms of averages based on performance of the entire 
groups, the general freshman group shows an increase of nine percentage 
points on the achievement test over the diagnostic; the “special group,” 
14.6 points. 

The two groups were combined in arranging the decile distribution 
for the two tests, hence the results for the groups may be expressed in 
terms of deciles also. The net results of the performance of the two 
groups in terms of deciles show an average net gain of 1.05 deciles for 
the special group and an average net loss of .44 deciles for the general 
group. 


CHART IV 


Gatns AND LossEs In DEcILE PLACEMENT ON THE ACHIEVEMENT TEST AS COMPARED 
with Dracnostic TEstT 











Special Group Freshmen 








I GN io vison ss ccweccciavene cesses 54 114 
Number of students gaining ................. ee 28 33 
EE EE ee 80 81 
ce Daan e Manning een as 0 6asoni PRR cone 1.49 7 
Number of students unchanged ......... ees cen 14 27 
Number of students dropping ................ Bia 12 54 
Number of total deciles neconeae Oe ee ein 24 134 
Average drop .......... Boi, ee ee —.44 —11§ 
Bim cies Ahab ee sa aw soe aiedie +1.05 —44 


— 











Th 
The g 
specia 
were 
tween 
neglig 
achiev 
achiev 

W 
tion F 
healtk 
what 
per ce 
showe 
study 
relati 
havin 
again 
men 1 
year 

It 
such 
strony 
nostic 
tering 
from 
facto 
the s 
amo 
facto 
in the 
fresh 


T 
tests 
betw: 
What 
the s 
An ¢ 
indic 
ily e 

T 
year 
actu; 
achie 


Cent 
Troup 


6.5 
65 


the 
e of 

the 
$ as 
111 
atire 
tage 
up, 


tion 
d in 
two 
| for 
eral 


ne 
wan 


jE le 





EXPERIMENTS IN HEALTH EDUCATION 39 


The “special group” consisted of 22 women and 32 men students. 
The general freshman group had 42 women and 72 men students. A 
gecial breakdown of the results of the two tests to see whether there 
were any significant differences in any of the factors being studied be- 
tween men and women students indicated such slight differences as to be 
negligible. Neither was there any significant difference between the 
achievement of the upperclass men and women students taking the 
achievement test (57 men, 39 women). 

What answer can one derive from these results in terms of the ques- 
tion raised, “Will college freshmen voluntarily study to improve their 
health knowledge status?”’ The general freshman class did improve some- 
what as a group during a year. Considered individually, however, 13 
per cent either showed no improvement or lost ground and 47 per cent 
showed gains of only 10 per cent or less. Could the gain made be due to 
study or to other factors? The fact that upperclass students make a 
relatively better showing on these tests than entering freshmen without 
having any special training, as shown in the first part of this paper, and 
again on this test, could indicate that the improvement made by fresh- 
men was only that part of a general improvement occurring in the first 
year which might be expected to take place without special study. 

It is too early to report upon a factor presumably associated with 
such improvement, as the study is only now in process, but there is a 
strong suggestion of a high correlation between the results on the diag- 
nostic health test and those on a general vocabulary test given to en- 
tering freshmen. Difficulty with general vocabulary, as distinguished 
from the specialized vocabulary of the field, seems to be an important 
factor in performance on these tests. It may well be that some part of 
the superiority of upperclass students on these tests is accounted for by 
amore facile understanding of the meaning of words in general. Such a 
factor, assuming that there is improvement in general vocabulary usage 
in the first year, could account for some part of the improvement in the 
freshman group without involving any special study in health. 

The graph plotted to show the relative performance on the two 
tests for each student shows no significant differences as to improvement 
between the people scoring low, in between, or high on the first test. 
What improvement there was in the group as a whole occurred in about 
the same relationship of magnitude for any section of the distribution. 
An occasional student shows wide variation, but the general pattern 
indicates something of a general but small growth that might be as read- 
ily explained by other factors as by study. 

That there was a relatively larger improvement made during the 
yeat by the “special group,” as a group, seems clearly indicated. The 
actual reading was done by this group in the first semester, whereas the 
achievement test was not given until the end of the second semester, 
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allowing time for a good deal of the material to be forgotten. This facto, 
must be weighed in evaluating the performance. While the other factors 
which affected the score of the general freshman group were also oper. 
ating here, it seems probable that the reading done by these students 
did enable them better to verify their guesses on the achievement test 
and as a group to demonstrate a relatively greater improvement as com. 
pared with the general freshman students. It must be noted, however, 
regarding this reading, (1) that it was done because it was required in 
a course, and (2) because time was specifically provided for it in the 
student’s program by giving credit for the course in which the reading 
was done, and (3) that individual performance may have been motivated 
in some degree by being graded in the course. 


CONCLUSIONS 


Antioch freshmen students do not, as a group, seem motivated to 
improve their knowledge of matters related to personal and community 
health on their own initiative and time and without credit and grades, 
This result obtains even when the areas in which these students were 
deemed to have insufficient background were pointed out to them; 
when an attempt was made to motivate them by pointing out the espe 
cial values of such knowledge; and in view of the fact that they knew 
they were to be retested. 

When credit and grades are given for a course only indirectly re 
lated to health, but which required some reading in health, there re- 
sulted a gain in health knowledge which could be ascribed, in part at 
least, to the reading done. 

To find out whether Antioch freshman students will undertake av- 
tonomously to study materials related to health (i.e., independently of 
the traditional classroom procedures), provided that credit and grades 
are given (thus making time available in the student’s program, as wel 
as furnishing a further stimulus), is the object of a study being con- 
ducted this year. 
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A Convenient Apparatus for the Study of 
Motion Picture Films 


By Rutu B. GLAssow 
and Marion R. BROER 


Department of Physical Education 
University of Wisconsin 


OTION pictures have been used by psychologists for several 

\ f years to study infant behavior. The advantages of this method 

of study are stated by Gesell: “By projection a record can be 

reviewed at any time or any number of times. It can be revived in part 

or in entirety; at a slowed rate or a speeded rate and even in reversed 

eventual order . . . any moment of the sequence can be halted for 

separate scrutiny, any phase can be repetitively revived.”* The motion 

picture enables the user to see stilled pictures of various phases of an 
activity and to compare details at his leisure. 

Fenn used motion pictures to study factors in running.’ For purposes 
of projection and measurement an improvised lantern was used and the 
pictures projected on a screen. In preliminary measurements the chief 
source of error lay in the buckling of the film. To avoid this the film was 
passed between two glass plates which could be clamped tightly together 
when the desired frame was brought in front of the lens. 

In 1931 Halverson described a work table for the study of films. He 
used an Eastman 6-volt, hand-cranked, Model C Kodascope equipped 
ina r” lens. This was mounted beneath a table within easy reach of the 
left hand in such a manner that with the aid of a mirror it projected a 
2%” by 3” image upward on a ground glass set in the lower left hand 
corner of the table top, which tilted forward at an angle of 30°.* When 
a tracing was desired the ground glass was removed in favor of a clear 
glass upon which a paper was placed. Halverson modified the Model C 
Kodascope to permit movement backward. 

This method has two advantages over that used by Fenn. The first 
is that the projected image is on a table instead of a screen and the 
tracing is done on a surface which is more nearly horizontal (tilted to a 
30 angle) rather than one which is perpendicular. The second advan- 
tage lies in the proximity of the projector and tracing surface, which 
are so placed that the observer can, without leaving his seat, make the 





1 Arnold Gesell, Infa and Human Growth, p. 68. 

? Wallace O. Fenn, “Work Against Gravity and Work Due to Velocity Changes in 
Running,” American Jour Ph ysio., 93; 433- 462. 
¢ ’ For pictures of tl pparatus see H. M. Halverson, “A Projection Table for 
Studying Motion Picture Films,” Am. Jour. of Psych., 43, p. 120. 


Arnold Gesell, Infancy and Human Growth. p. 68. 
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tracings and manipulate the projector. These two advantages are, how. 
ever, at the expense of the size of the image projected, and to study 
in detail movements of various parts of the body during different activi. 
ties, a larger picture than the one given by Halverson’s setup may be 
desired. It was found by preliminary experimentation that when small 
images were traced the analysis was extremely difficult due to the over. 
lapping of the tracings. When the picture was enlarged there was a 
greater spread and the lines of various parts of the body were much 
more easily followed. However, while enlarging the images, the 
convenient relationship of projector and tracing surface should be 
maintained. Our problem then was twofold: 


1. To be able to vary the size of the picture. 
2. To have the projector in such a position that it can be operated 
without a shift of position by the person making tracings. 


The size of the image can be varied only by changing the distance 
of projection. Since it is desired to keep the tracing surface and pro 
jector convenient to each other this distance can be changed only by 
varying the distance between the projector and mirror, mirror and 
image, or both. Any change in the distance of the mirror from the other 
parts of the apparatus necessitates a shift of its angle to keep the image 
reflected on the tracing surface. When the angle of the mirror is changed 
there must be a corresponding shift in the angle of the tracing surface 
to prevent distortion of the picture. This distortion may be so slight 
that it is not distinguishable by the eye, but it can be detected when 
measurements are taken of the size of the picture and the proportions 
compared to a straight projection on a screen. 

The apparatus and formulae presented here give an image which 
can be projected to the desired size without distortion, and provide a 
surface convenient for tracing and manipulation of projector. 

To provide a convenient and adjustable tracing surface the following 
apparatus has been designed. (See Illustration I) A piece of ground 
glass 16” x 20” (1)* is mounted between two boards (2) and fitted 
into grooves on uprights of a frame. Thumb screws (3) can be tightened 
to hold the glass securely at any desired height or can be loosened to 
permit changing the height. The ground glass must be mounted ina 
manner which permits easy rotation on a horizontal axis to provide 
changes * . angle of the tracing surface. This has been done by 
attaching tiddle of each side of the ground glass frame to a piece of 
brass (4) .aich in turn is fastened by a thumb screw (5) to each of 
the sliding boards (2). Loosening the screws permits adjustment of the 
angle of the tracing surface. 

With a horizontal tracing surface, the projection rays must approach 


* Numbers in parentheses refer to corresponding parts of the apparatus, as shown 
on the illustrations. 
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This may be done either by placing the projector 
irface or by placing it above and reflecting the 
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projected rays upward from a mirror. The latter has been employed jp 
this apparatus. (See Illustration II) It is, therefore, necessary to pro. 
vide a support for the projector above the mirror which will hold it jn 


ILLUSTRATION II 
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such a manner that the light will be projected downward perpendicular 
to the floor instead of in the usual horizontal direction. The uprights 
of the frame which supports the projector also support a mirror. This 
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mirror 12” x 18” is hinged to a board (2858” x 9/2” x 38”) which fits 
into grooves in the uprights of the frame (6). These grooves run from 
9%” to 21” from the floor and are 56” apart. If the crosspiece of the 
frame (7) is removed, the mirror may be placed on the floor, Two 
thumb screws 2)” long (8), will hold the mirror at any desired angle, 

For analysis of films, the two frames are moved together (See Illus. 
tration III) so that the projector lens (center) is 10” above and 1’ for. 
ward of the center of the ground glass. This provides a convenient 
height for tracing and places the hand crank of the projector within 
easy reach of the operator. 

The ground glass is used because its translucency diffuses the light 
rays sufficiently to make an image. When tracings are made on a thin 
paper, a clearer image is obtained if the ground glass is replaced by a 
clear plate glass. 

The following steps are necessary in setting up the apparatus: 


1. To know the size of the image desired. 

2. To find the distance of projection necessary to give the above 
image. 

3. To find the height at which the mirror must be set to give this 
projection distance. 

4. To find the angle of the tracing surface which will give no dis- 
tortion of the picture. 

5. To find the angle of the mirror necessary to keep the image on 
the tracing surface. 


1. and 2. The size of the image varies in proportion to the distance 
of projection. Therefore, the distance necessary for any desired image 
may be easily calculated from the known projection distance and siz 
of the smallest image which it is possible to focus with a given pro- 
jector. For example, suppose that an image 6” x8” is the smallest 
possible for good focus and to give this size image the projector lens is 
4 from the screen. If you wish to increase the size of the image 50 per 
cent, or to 9” x 12”, the projection distance must be increased 50 per 
cent, or to 6’. 

3. The height of the mirror is determined by finding the distance 
from the mirror to the lens of the projector. This is given by the 
formula: 


; S? — 144 
distance from mirror to lens = —" + 10 


in which S is equal to the total distance of projection minus the constant 
distance of the projector lens above the center of the tracing surface (in 
this apparatus 10”). 

4. The angle of the tracing surface with the horizontal may be 
found by the formula: 


R 245 
tangent of Z of the tracing surface = ————— 
S* — 144 
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s. The angle of the mirror with the horizontal is always one-half of 
the angle of the tracing surface with the horizontal: 
f mirror= % Z of tracing surface. 
Example.— 
1. Picture approximately 84% x11 desired 
Length of projection 5’ (60”) 
2, S= 60" —1 50” 
3. Distance from 











mirrortolens — cme +10= bl + 10 = 33.56” 
2S 100 
245 24 X 50 
4. Tangent / of ground glass = - = = 
S2— 144 (50)*— 144 
1200 
= -5093 

2356 

Z of ground glass = 26°59’ 

5. Z of mirror — %(26°59’) = 13°29.5’ 

Note: The position of the projector lens in relation to the ground glass 
is set by the apparatus. The center of the lens is 10’ above and 12” forward 
of the center of the ground glass. 

Proof — 

A. To find the distance from the center of the mirror to the projector 
lens: 

1X+-Z=S _ total distance of projection minus R (distance of lens 

of projector above the tracing surface — 10”) 
2X—S—Z 

3. X2 — Z2 + Y:? the square of the hypotenuse of a right tri- 

angle — the sum of the squares of the other 
two sides. 

4. (S—Z)* — Z* 4+. Y? _ substitution 

5. S#—2S8Z4+-Z Z= +- 12° (as apparatus is set up Y = 12”) 

6. 28Z = S*— 144 

e— S . 44 
25 
8. distance from the center of the mirror to the projector 
S? — 144 
lens — -+. 10” 
2S 

B. To find the angle of the ground glass: 

1. /p—90 to avoid distortion the light rays must strike the glass 
t an angle of 90° 
2 /p+/e- 0=180° 180° in a triangle 


3 Zg+ Z0=—90 


4. £o= Ze when two parallel lines are cut by a transversal the 
alternate angles are equal 
5. Ze+ Ze substitution 
6 Zb+ /e 0° — /w given as 90° and 180° in a triangle 
7 Le= Zb 
y 
8. the tangent of /b—=— 


Z 





PS no ager 
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10. 


II. 
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12 24S 
g. the tangent of 7b = — =— 
S*—144 S*—144 
25 
24S a 
10. the tangent of 7 g = ————— substitution 
S? — 144 


C. To find the angle of the mirror: 
Zb+ Zce= Zb+ £d—the angles of incidence = the angle of 
refraction 


_ 


- ese Zé 
Zb+ Ze+ Zd= 180° — straight line 
Zb6+ 2d = 180° — substitution 
Zb=180°—2/d 
Zm+ Za=go0° — /v=90° and 180° in a triangle 
Za= £d—when two straight lines intersect, the opposite angles 
are equal 

8. Zm+ /d= go° —substitution 

9. Zm—go0° — /d 
10. /m=%/b—steps 5 and 9 
11. {m= W%/g—see B. 7 


YT Per? } 
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X-ray Studies of Innate Differences in 
Straight and Curved Spines 


By C. H. McCoy 


State University of Iowa 


ie 1926 Dr. Arnold stated that he had evidence gained through 
X-ray studies that (1) bad postural habits resulted in deformities 
only in the presence of “unsound tissue,” and (2) the vast majority 
of all so-called postural defects were in effect bony deformities and were 
not amenable to treatment by exercises. From that time to this, asa 
profession, we have rather ignored the X-ray as a tool of research in this 
field. 

In the last four years a number of X-ray studies, as yet unpublished, 
have been conducted on the subject of various individual structural dif- 
ferences as related to posture. All of these studies indicate very strongly 
that there is a great range of what are probably innate individual dif- 
ferences of bony structure in almost all parts of the skeleton. That these 
are not due solely—or even in large part—to bad postural habits is 
shown by the fact that some of the same structural differences are found 
in the cartilaginous skeletons of infants from birth to the age of four 
months. 


In the study of posture much attention has been given to the “cor- 


rection” of excessive forward curvature of the thoracic spine (kyphosis), 
to an excessive backward curvature of the lumbar spine (lordosis), and 
to lateral curvatures of the spine (scoliosis). It is to the first two that 
we shall turn our attention in this paper. 


THE PROBLEM 


To what extent can we attribute different degrees of kyphosis and 
lordosis to innate or hereditary differences of structure of the spine and 
pelvis? 

Two pieces of evidence are cited, based on studies made in the 
University of Iowa laboratories, utilizing the X-ray. 

The Thoracic Spine ——Owing to the fact that the spine can not be 
readily seen in all its detail in X-ray pictures of individuals of extreme 
youth, we have limited our studies to post-adolescents. Of these we pre 
sent two groups. 


1 E. H. Arnold, “Bad Posture or Deformity?” American Physical Education Review, 
XXXI:9 (November 1926) 1058. 
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The first group studied was a carefully selected group of young 
adults. Three of these were brothers and sisters, all of whom were known 
to the author to have been the possessors of round backs from infancy. 
One parent, a grandparent, a great grandparent, and a great, great 
grandparent had all exhibited this trait. It is felt that in this group, at 
east, there is an hereditary structure. This group was composed of two 
males and one female. The contrasting group was selected because of 
the fact that the individuals had exhibited a hyper-straight thoracic 
spine from early youth. This group consisted of two females and one 
male. All were college students. 


The second group studied consisted of ten senior high school boys 
and two teachers. Six of these may be considered to be individuals 
exhibiting a more than usual amount of round back. When they attempt 
to assume a straight posture, they do not succeed. We shall call them the 
“bent” group. Three of the group we might speak of as a “medium 
bent” group. They are not as round backed as the first group, but are 
more bent than the third. The third group of three might be spoken of 
as “medium straight.’’ They are not on the average as straight as the 
second of the two “‘hereditary” groups, but would be considered as satis- 


A 


factorily straight. All of them can assume an A or a B posture. 
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Figure I. “Bent” thoracic spine. Ficure II. “Straight” thoracic spine. 


Each of the individuals studied was stripped to the waist, the arms 
Were raised to the vertical and elbows flexed so that the forearms rested 
on top of the head. The individuals then forced the shoulders back- 
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ward as far as possible (to move the shoulder blades to the back of the 
trunk), and assumed as erect a posture as was possible under these 
conditions. They were then X-rayed laterally with the central Tays 
planned to go through the eighth thoracic vertebra at right angles to 
the sagittal plane. The X-ray was planned to give as much detail as 
possible in the spine. Samples of one “bent” and one “straight” spine 
are shown in Figures I and II, line drawings made from the X-ray 
photographs. 

Upon studying the resultant films it was found that in many cases 
the musculature and scapulae prevented a clear view of the spine above 
the fourth or fifth thoracic vertebra; and individual differences in the 
degree of upward projection of the diaphragm made it difficult to meas- 
ure accurately in all subjects anything below the tenth thoracic vertebra, 
The study was therefore confined to the spine between the sixth and 
tenth thoracic vertebrae inclusive. 

The following measurements were made on each vertebra. (1) The 
thickness of the body at the anterior edge. (2) The thickness of the 
body at the posterior 
edge. (3) The length of 
the body at the lower 
edge. (4) The distance 
between the articulations. 
This was taken as the dis- 
tance between the top of 
the superior articular pro- 
‘ 4 cess of the vertebra below 
¢ and the top of the same 
process of the vertebra 
being measured. (Figure 
III.) 

The following indices 
’ were then computed. 1. 
i a ~ Thickness of the posterior 
== = edge of the body minus 
thickness of the anterior 
edge of the body, divided 
by the length of the body. 
From this was computed the angle of the sagittal profile of the body of 
the vertebra. These are given in degrees in Table I. A positive angle 
means that the anterior edge is less thick than the posterior, as would 
be expected in most normal thoracic vertebrae. A negative value meals 
that the posterior edge is the less thick. It would be expected that the 
round-backed groups would have larger positive angles on the average 
than the straight-backed groups. It will be seen that this is true. 














Ficure III. Points used in measuring the vertebra. 
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TABLE I 
AVERAGE ANGLES OF THUKACIC VERTEBRAE 

———— = ——————————————— ————— J 
Hereditary Medium Medium Hereditary 

Vertebra Bent Bent Bent Straight Straight 
6 2°1 6°12’ 2°57’ —o°so’ 1°13" 

- 4 6°04’ 3°58’ 0°45’ 2°05’ 

8 5°1 4°56’ 4°52’ 3°17’ o 53° 

9 4°4 4°34’ 3°28" 2°38" —3°52’ 
10 4°1 1°43’ 3°50’ 0°03’ —2 33’ 
Average 4°re 4°42" 3°40" s"se 0°27’ 





2. The second index was the thickness of the anterior edge of the 
body divided by the width of the articulation. These values will be 
found in Table IT. In hereditarily round-backed individuals, it would be 
expected that this index would be smaller, and in the straight-backed 
ones it should be larger. This is found to be true. 


TABLE II 
WinTH or Bopy oF VERTEBRA 
Wr TH oF ARTICULATION 














Heredita Medium Medium Hereditary 
Vertebra Bent Bent Bent Straight Straight 
6 .82¢ .758 840 845 871 
7 74 .722 -730 858 S815 
8 73 758 721 .737 851 
9 777 758 765 .782 1.022 
10 88 704 749 .786 .QIo 
Average ” 758 761 802 894 
3. Since it might be considered that in the case of the round-backed 


individuals one had merely a slumping forward, with a resultant crowd- 
ing together of the anterior lips of the bodies, the distance between each 
vertebra and the one below it was measured, and, to put them into com- 
parable terms, these inter-vertebral distances were divided by the thick- 
ness of the anterior edge of the vertebra. The averages of these distances 
are seen in Table III, and it will be noted in general that the round- 
backed group has the edges of the vertebrae farther apart than the 
straight-backed group. This is further evidence of the fact that the 


TABLE IIl 
AVERAGE DISTANCE BETWEEN Lips 


THICKNESS OF ANTERIOR EDGE 


Hereditary Medium Medium Hereditary 
Bent Bent Bent Straight Straight 


a 





218 104 194 124 164 
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relative roundness or straightness is not simply a function of the posture 
at the time. Apparently the round-backed group attempts to stand 
straighter than does the straight-backed group. 

4. To obtain a measure of the general roundness of the curve, the 
chord between the top of the articulation of the sixth vertebra and the 
top of the articulation of the tenth vertebra was measured, as well as 
the rise between this chord and the arc through the articulation farthest 
removed from the chord. This rise was divided by the chord, and the 
results are given in Table IV. It will be seen that the curve is pro- 
gressively smaller as the groups go from the more round-backed to the 
straighter-backed group. 


TABLE IV 


Rise oF Arc 





CnHorp oF Arc BETWEEN Top OF ARTICULATION OF SIXTH VERTEBRA AND Top oF 
ARTICULATION OF TENTH VERTEBRA 





Hereditary Medium Medium Hereditary 











Bent Bent Bent Straight Straight 
.0617 0586 0435 0423 0178 





The Lumbar Spine—This part of the study is based upon a selec- 
tion from over 100 X-ravs of the pelves of college women. These films 
have been the basis of three studies which will be reported elsewhere. 
In the study of these films, however, it has been shown that pelves vary 
from a type that is high and shallow antero-posteriorly, with the sacrum 
high and far forward in the pelvis, and with a lumbar spine that goes 
almost straight upward, or upward and backward—the so-called hyper- 
flat back—to the type of pelvis that is lower and deeper anteropos- 
teriorly, with a sacrum that is low and far back in the pelvis and tilted 
forward, and with a spine that goes forward and upward, forming the 
type of curve frequently thought of as exhibiting the defect of lordosis. 
Since these differences are seen in the skeletons of infants, it can 
safely be assumed that they are innate differences and not due solely to 
postural habits. Five films were selected from each of the two extremes 
of this distribution of lumbar curvature. We believe that it can be 
assumed safely that these represent two extremes of hereditary differ- 
ences. Since the films did not show clearly all of the lumbar vertebrae 
above the third, this study has been restricted to the lowest three lum- 
bar vertebrae. 


The same measurements were taken on these two groups as have 
been described above for the thoracic vertebrae. The results will be seen 
in Tables V to VIII respectively. It will be noted that the angles 
of the lumbar spines give greater negative values for the curved than 
for the straight spines. That is, the anterior edge of the body is usually 
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TABLE V 
AVERAGE ANGLES OF LUMBAR VERTEBRAE 
—_——— wa ee = 
Verteb: Lordosis Straight 
ei —3 11’ 15’ 
4 —~ 4s ——= 2 
5 —I13°20’ —8°ro’ 
Average —6" 48’ —2°45' 
TABLE VI 
WipTtH oF Bopy oF LUMBAR VERTEBRA 
WwTH OF ARTICULATION 
Vertebra Lordosis Straight 
3 1.044 .946 
4 1.162 .992 
5 1.268 1.123 
Av xe 1.158 1.020 
TABLE VII 


AVERAGE D ANCE BETWEEN Lips OF LUMBAR VERTEBRAE 


THICKNESS OF ANTERIOR EDGE 





Lordosis Straight 





351 401 


TABLE VIII 
RIseE oF ARC 











Cnorp or Arc BETWEEN Top oF Bopy oF Tuirp LUMBAR VERTEBRA AND BOTTOM 
or Bopy oF FirrH LUMBAR VERTEBRA 








Lordosis Straight 





Ig! .o801 





considerably thicker than the posterior edge in the curved spines. It 
will be noted that the index obtained by dividing the thickness of the 
anterior edge of the vertebra by the width of the articulation is larger 
for the curved spines than for the straight ones. On the average, the dis- 
tance between the anterior edges of these vertebrae, including the dis- 
tance between the fifth lumbar vertebra and the sacrum, is greater in 
the straight-backed group. 

An auxiliary study was made of the flexibility and extensibility of 
fifty spines. In this study the tips of a pair of pointed wooden calipers 
were applied to the seventh cervical spine and the twelfth thoracic 
spine, and the distance measured at right angles at the midpoint of the 
greatest curvature of the thoracic spine. The individual was then told 
to flex the spine forward as much as possible, and in this position of 
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extreme flexion and curvature, this measurement was made again, The 
individual was then instructed to straighten the spine as forcibly as 
possible, and the curvature was again measured. Similar measurements 
were made on the curvature of the lumbar spine, measuring between 
the twelfth thoracic and the fifth lumbar spines. It was found in the 
individuals at the extremes of both groups that those who could flex the 
spine the farthest could not extend it as far as the average, while those 
who could extend the spine exceedingly straight could not flex it ag far 
as others. The correlation, in the whole group, between extreme flexion 
and extension was .55 in the upper spine and .43 in the lower spine. 

Before presenting the inferences that might be drawn from these 
studies, we should like to present the inferences that are not to be 
drawn. 


1. We are x0t justified in assuming that posture is purely an indi- 
vidual matter and that nothing should be done about it, as J. F. Rogers 
seemed to imply.” 

2. We are not justified in assuming that there is nothing to posture 
training anyway, and that we might as well forget it. In the opinion of 
the writer there is a great deal to posture training and the important 
thing is to find what to do. 


3. We are not justified in assuming that all we need is a program 
of athletics, games or sports, and then posture will take care of itself. 
The fact that the best athletes frequently have the worst postures (evi- 
dence for this will be presented in the near future), would cast strong 
doubts upon this doctrine. 


It would seem to the writer that we are justified in drawing the fol- 
lowing inferences from these studies: 


1. There is a wide range of individual differences of bony structure. 
Many of these differences are undoubtedly hereditary. 

2. There is no one standard of curvature to which all individuals 
should conform. 

3. There is need for discovering accurate methods of determining 
what is the correct standard of posture for each type and for each 
individual. 

4. It is important, if possible, to find out how this individual stand- 
ard may be prescribed without resource to the X-ray. 


In addition to the studies presented here and based upon meas- 
urement, other studies have been made of X-rays of the spine and pel 
vis, taken both laterally and antero-posteriorly. In these studies each 
bone has been examined individually and subjectively. It is clearly ev 


2J. F. Rogers, “The Long and Short of the Carriage Business,” Journal of Health 
and Physical Education, I1I:10 (December 1932) 11. 
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dent from such studies that in a large number of cases the two sides of 
, bone do not always grow at the same rate, or for the same length of 
time. Quite frequently one side will grow to a greater extent than the 
other. This may be due to differences in the nutrition of the bone, to 
the fact that the epiphysis unites with the diaphysis earlier on one side 
than on the other, or to epiphysitis on one or both sides. Which of these 
explanations is correct is not at present apparent. The same differences in 
the growth of the two sides of the body can be readily observed by 
looking carefully at the facial contour of adults. In almost everyone 
observed, one side of the face will be larger than the other, and in many 
cases the asymmetries are very marked. It is suggested that many of 
the individual postural differences in bony structure may be of similar 
origin; and, while this paper does not discuss the subject of scoliosis, on 
the basis of such subjective observations of X-ray films, the writer 
would like to suggest that many minor lateral deviations are probably 
due to bony growth asymmetries which probably can not be affected by 
corrective exercise. It may be that in the near future it will be considered 
unsafe to prescribe corrective exercise of any type for either lateral or 
antero-posterior curves without first obtaining X-rays of the spine to be 
treated. 

The problem is much more complicated than is usually realized. 
Those attempting to prescribe individual treatment should be careful to 
know the facts about the individual before attempting rigid prescrip- 
tion. It is the opinion of the writer that at this time there is a much 
greater need to study the basic facts regarding individual differences in 
the structure of the body and its mechanics than to study how to 
“grade” posture by means of tests, although this problem may perhaps 
be relatively successfully attacked, particularly by approaching it 
through methods which measure poise and segmental balance and align- 
ment rather than the actual measurement of curves. 

It is, of course, recognized that a paper based upon as small a num- 
ber of cases as is presented here can not be the basis for standards, or 
even for important conclusions. Owing to the cost of this type of study, 
however, it has been thought worth while to present this small series. 
primarily to stimulate investigation along similar lines in other labora- 
tories, 








The Status of Intramural Athletics for 
Men in State Teachers Colleges 


By G. E. GALLIGAN 


Winona State Teachers College 
Winona, Minnesota 


N RECENT years, articles and books have appeared recommending 
I procedures in the administration of intramurals. To what extent are 

colleges practicing the recommended procedures? This article at- 
tempts to answer this question with regard to four-year state teachers 
colleges. 

It is reasonable to expect many differences in organization and ad- 
ministration of intramural athletics in teachers colleges since intramural 
athletics comprise one of the latest additions to the physical education 
program. This was found to be the case in a study of intramurals in 
state teachers colleges. However, if desired educational outcomes are 
to accrue, it is necessary to conduct such programs as efficiently as 
possible. This means not only making the most of available facilities but 
administering the program in light of certain standard procedures and 
policies. 


THE STUDY 

The data on present practices in intramurals was obtained by means 
of a questionnaire study on athletics for men in 100 four-year teachers 
colleges in the spring of 1936. 

Ninety-eight out of too four-year state teachers colleges studied 
professed to have an intramural program for boys. The enrollment of 
boys in the teachers colleges studied varied from 75 to 1,700 boys, and 
the colleges were scattered quite uniformly throughout the United 
States. For purpose of comparison and to aid in discussion of various 
phases of practice, the colleges have been arranged into three groups ac- 
cording to enrollment of boys. The teachers colleges are also grouped 
according to geographical areas such as Northeastern, North Central, 
South, and West. 

In order to survey present intramural practices in state teachers col- 
leges it was necessary to examine certain factors which contribute toa 
successful intramural program. The factors which are discussed in this 
article are: the administrative control or the director of the intramural 
program, student intramural boards or committees, managerial systems, 
facilities and equipment, program, and awards. 


The data in this article are taken from the writer’s doctor’s thesis at New York 
University, 1937, on the “Administration of Athletics in Teachers Colleges.” 
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INTRAMURAL DIRECTOR 

It is generally conceded that the responsibility for the intramural 
athletic program should be centralized under one person, regardless of 
ghether intramurals are controlled as a separate unit, a division of the 
physical education program, or of the athletic department.’ It is evident 
‘om a study of the information obtained on intramurals in teachers col- 
leges that many teachers colleges do not think it important to have an 
intramural director, since only 58 of the 100 colleges state that they 
have a person acting in this capacity. The majority of the colleges which 
have a person heading up the intramural department are located in the 
Middle West and Pacific Coast states. As might be expected, more of 
the larger colleges have a person who acts in the capacity of intramural 
director, than the smaller colleges. No doubt many of the 42 colleges 


that do not have an intramural director follow the practice of having 
each varsity coach conduct the intramural program in his sport, or give 
the responsibility to students. Since the work of an intramural director 
probably requires ability for good organization more than it does a 
knowledge of coaching, it seems that a program which does not have a 
centralizing force has a weakness in its lack of unity. 

The present practices in intramurals in this study were evaluated in 
light of standards on the administration of intramural athletics. The 
standards were selected from Hughes’ study.” The study shows that if 
a college does not conform to the recommended practice of having an 


intramural director, it tends to disregard other recommended practices 

in intramurals. All evidence seems to point to the fact,therefore, that the 

present status of intramurals in teachers colleges could be improved if 

an intramural director was held responsible for the program. 
INTRAMURAL COUNCIL 


Thirty-one of the 100 teachers colleges studied have an intramural 
council. Membership to the council in these 31 colleges is gained in three 
ways; through student appointment by student organizations, election 
by students, and appointment by a physical education staff member. 
The athletic director acts as chairman of the intramural council in 25 
colleges, a student in four colleges, and a physical education staff mem- 
ber in the remaining three colleges. The teachers colleges in the South- 


ém area do not follow the practice of having a student intramural coun- 
cil as readily as do the colleges in other areas. Only 12 per cent of the 


teachers colleges studied in the Southern area follow this practice as 
compared to 28.6 per cent, 34.8 per cent, and 57.8 per cent in the 
North Central, Western, and Northeastern areas, respectively. The most 
common duties of the intramural council named by colleges include: 
lormulating policies, eligibility, selection of officials, schedules, protests, 
1. L. Nordly, Ad» ration of Athletics for Men, p. 92. 

Palade L. Hughes, The Administration of Health and Physical Education for Men in 

Colleges and Universitie I-127 


27. 








60 RESEARCH QUARTERLY 


and selection of teams. Since intramural athletics play such an ip. 
portant part in the college activities program it seems that a student 
intramural board, or council, wisely used, and probably advisory in 
character only, could assist materially in promoting interest in intra. 
mural sports. 
MANAGERIAL SYSTEM 

The most common managerial practice in all colleges studied, was 
the selection of a manager for each intramural sport. Twenty-nine col- 
leges indicated that they followed this plan. Thirteen colleges followed 
the system of having only one intramural manager, who managed all 
sports for a period of one year. Only 17 colleges stated that they made 
provisions for unit or team managers. It is not the purpose in this article 
to make recommendations, but it seems advisable for the welfare of the 
intramural program that team managers, or captains who act in that ca- 
pacity, be chosen. Many details can be settled outside the intramural 
office through such a unit manager plan. 

INTRAMURAL SCHEDULES 

Ninety-four of the teachers colleges studied indicate that they make 
provisions for intramural contests. The time when such contests are 
scheduled, with the per cent of teachers colleges following each plan, is 
given in Table I. 




















TABLE I 
INTRAMURAL Sc) HEDULES 

Per cent 
Time when intramural of colleges 
contests are scheduled following plan 
a a as a wakelce aa anaes eRe 19 
a ob a 610d a wake be Sue Re eke aes ee Cae 23 
Pees GUE, CUOMO, BIE SAGES 2. oe icc ccc ccccececcsecenses 23 
ER Te Ee ee 4 
ie ae arene dak nds 0k 4196.06 hola eka taae Ohba 2 OEE 6 
et URE NO GO oo sc cccccecscacescccasscnece sd 6 
i os hance a ceed sie baeednvg eke seed cones ae’ I 
During day, after school, evenings, and Saturdays idinih enka moan 12 





FACILITIES AND EQUIPME NT FOR INTRAMURALS ‘ 
The teachers colleges are in need of more adequate facilities for in- 
tramural games, as shown by the data in Table II. 


TABLE II 
FACILITIES FOR CARRYING ON INTR AMURALS IN COLLEGES STUDIED 














Group I Group III Group Ill 
Facilities 34 colleges  41colleges _—25 colleges 
75-224 boys 225-449 boys 4 450-1700 boys 





Intramural field separate from varsity... 3 3 6 
NE OE ITT TTT II 18 16 
Ce IER: icdscocecsccdercces 32 41 25 
No field for sports at all .............. I 7 2 
Oy ee ee eer eee 4 4 10 
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The information gathered in the table indicates that intramural fall 
sports are lacking in some colleges, this lack being probably due to the 
emphasis put upon football practices. Facilities for swimming are not 
adequate. Provisions for tennis are not shown in the table, but the in- 
formation reveals that better facilities are needed. Two colleges had no 
facilities for tennis and six colleges had only one tennis court. The aver- 
age number of tennis courts (cement and clay), ranges between three 
and four courts per college. 


Seventy-six of the roo teachers colleges furnish needed equipment 
for intramurals, such as balls, bats, nets, etc. Intercollegiate equipment 
is used in many cases for intramural sports. 

INTRAMURAL PROGRAM OF ACTIVITIES 

The intramural activities program is shown in Table III. 

TABLE III 


INTRAMURAL ACTIVITIES OFFERED AND THE PER CENT OF COLLEGES 
OFFERING EAcu ActTivity* 














Group I Group II Group III 

Sport 34 colleges 41 colleges 25 colleges 

Enroliment Enrollment Enrollment 

75-224 boys 225-44 450-1700 
1. Basketball 100 92.7 100 
2. Football 8.8 12.7 4 
3. Tennis 82.4 85.4 06 
4. Volleyball 82.4 70.7 84 
5. Baseball 50 48.8 84 
6. Golf 47.1 43.9 72 
7. Swimming 23.5 41.5 76 
8. Touchball 47.1 39 44 
9. Handball 32.4 36.6 56 
10. Wrestling 17.6 36.6 60 
11. Boxing 35.3 26.8 52 
12. Soccer 29.4 26.8 20 
13. Softball 17.6 24.4 16 
14. Hockey 14.7 19.5 4 
15. Cross country 8.8 14.6 32 
16. Horseshoe 2.9 12.2 16 
17. Bowling 2.9 ° 8 
18, Track 14.7 98 24 
19. Shuffleboard 2.9 4.9 ° 
20. Ping-pong 8.8 4.9 12 
21. Mushball ° 2.4 ° 
22. Croquet oO 2.4 ° 
23. Archery 2.9 2.4 12 
24. Playground ball ° 2.4 ° 
25. Speedball 88 2.4 4 
26. Badminton 5.9 ° 4 
27. Deck tennis 2.9 ° ° 
28. Decathlon 2.9 ° ° 
29. Water basketball 2.9 0 . 
30. Basketball golf 2.9 ° ° 
31. Gymnastics ° fe) 4 
32. Lacrosse ° ° 4 

*The table should be read: 100 per cent of the colleges in Group I offer basketball, 92.7 


bet cent in Group Il, and roo per cent in Group III; etc. 
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INTRAMURAL AWARDS 


Individual intramural awards are given more frequently in the 
smaller teachers colleges, but the granting of team awards predominates 
in the larger colleges; trophies, certificates, numerals, and medals are 
the most common types of awards given. A trophy is given most often 
as the team award while a medal is the most common individual award, 
The data presented reveal that many colleges do not offer awards for 
intramurals. 

The department of physical education furnishes awards in 32 of the 
59 colleges responding, the college furnishes them in six cases, athletic 
association in 11, Lettermen’s Club in one case, student organizations 
in six cases, business firms in one, Y.M.C.A. in one, and the Inter-Fra- 
ternity Council in one. 


COST OF INTRAMURAL EQUIPMENT 


The cost of equipment for each participant in intramural sports in 
58 colleges was computed. The data reveal a wide range in money spent 
for intramural equipment. The average amount spent per student for 
intramural equipment in the smaller colleges is $1.38, as compared with 
$1.31 in colleges of the intermediate group, and $1.86 in the larger 
colleges. 


HEALTH EXAMINATIONS FOR INTRAMURALS 


At the time this study was made only 59 colleges of the 100 teachers 
colleges studied required students to undergo health examinations before 
permitting participation in intramurals. This in all probability is not the 
case at the present time. Since 1935 the Accrediting Committee of the 
American Association of Teachers Colleges has set up some rigid re- 
quirements on student health, one of which is the examination by a 
physician of every student at least once a year. 


PARTICIPATION IN INTRAMURAL ACTIVITIES 


Table IV shows the per cent of boys in each group of colleges who 
participate in the intramural program. Many factors may contribute to 
or detract from the interest in an intramural program. Facilities avail- 
able, the time schedule, the staff, and the amount of instruction given 
to activities in the required class period all influence the factor of 
interest. 

TABLE IV 


AVERAGE PER CENT OF Boys WHO PARTICIPATE IN RELATION TO TOTAL ENROLLMENT 
IN TEACHERS COLLEGES 














Groups Geographical Area 
GroupI GroupII GroupIII Northeast North Central South Wet 
58.8 49.8 41.6 60 51.8 46 443 
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Standards for the Selection of Persons to 
Be Trained for Placement in Health 
and Physical Education 


By ELMER Bert COTTRELL 


Department of Health and Physical Education 
State Teachers College, Slippery Rock, Pennsylvania 


INTRODUCTION 


HE professional preparation of teachers of health and physical 

education may be improved by concentrating on selecting well 

qualified students. The lack of uniformity in selecting students 
to be trained for placement in health and physical education presents 
a real problem. Selection measures must receive careful study. Few 
question the quality when the demand exceeds the supply. No scar- 
city of licensed teachers exists now, and competition improves the qua- 
lity of the candidate. The present affords opportunity to obtain well 
selected teachers. To do this, standards are essential. Standards im- 
prove in response to challenging problems. These problems may be 
solved by personal dictation or by using scientific techniques of edu- 
cational research. Investigation assists in solving selection problems 
by listing the qualities essential to successful teaching. Among the 
factors to be evaluated, according to Brownell, the following are sug- 
gestive: moral character; engaging personality; interest in physical 
education; graduation from approved high school or equivalent; free- 
dom from organic or functional defects; superior motor capacity; better 
than average motor skill; relatively high native intelligence; relatively 
high scholarship; and superior social ability. With the hope of throw- 
ing some light on these factors, this study of standards for selection of 


people to be trained for placement in health and physical education 
has been made. 


HISTORY 


This study had its origin in a national study entitled, “The Na- 
tional Study of Professional Education in Health and Physical Educa- 





A paper presented before the Teacher Training Section of The American Physical 
Education Association Convention, April 1937, New York City. 

*C. L. Brownell, “The Present Status of Professional Preparation of Teachers in 
Physical Education,” THe RESEARCH QUARTERLY 3 (May 1932) 113. 
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tion.”* The subcommittee of the national study in charge of selection 
standards submitted, at the Pittsburgh Convention of the American 
Physical Education Association, April, 1935, a list of standards which 
was approved and adopted.* The writer, as a member of the sub. 
committee, knowing that these standards would be used to evaluate 
the ability of institutions to prepare persons to teach health and phy- 
sical education, and knowing that only one phase had been considered, 
continued the study, using the committee’s report as the basis for the 
investigation. 


THE PROBLEM 


The problem was to formulate a set of standards in the selection of 
persons to be trained for placement in health and physical education 
which teacher-training institutions should require applicants to meet 
before or after they are admitted to the professional curriculum in 


health and physical education. 
THE PURPOSE OF THE STUDY 
The purpose of the study inheres in the statement of the problem. 


METHOD OF INVESTIGATION 

Description of Inquiry Form.—A special inquiry form on selection 
standards was devised for collecting data. The inquiry form was de 
rived by creating standards suggested from these sources: interviews 
with 200 members of the profession; institutional catalogs; authori- 
ties; 150 teachers agencies’ application blanks. The inquiry form was 
divided into three parts: I, standards proposed by the subcommittee; 
II, institutional information; III, 49 important suggestions proposed 
as standards of selection. The following list of phrases accompanied 
each suggestion: 


a) Used now as a standard by our institution. 
b) Welcomed as a standard by our institution. 
c) Desirable for an admission standard. 

d) Desirable for a retention in course standard. 
e) Recommended as a minimum standard. 

f) Recommended as an administrative standard. 
g) Recommended as an optional standard. 

hk) Undesirable and unpractical for a standard. 


The respondent evaluated each suggestion by a check mark under 
“yes” or “no” to all phrases applicable to the suggestion. 

Circulation and Return of Forms.—The inquiry form was mailed to 
161 colleges and universities, 65 teachers colleges, 10 private schools, 

2N. P. Neilson, “National Study of Professional Education in Health and Phy- 


sical Education,” THe RESEARCH QUARTERLY 6 (Dec. 1935) 48-68. 
8N. P. Neilson, Loc. cit. 
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49 directors of health and physical education, 48 superintendents of 
public schools, and 48 high school principals. The public school ad- 
ministrators represent samplings from the 1930 census. 

Panel Jury Check List —The reactions of the 195 respondents were 
tabulated and transmuted into frequency scores, ranks, and percent- 
ages for each proposed standard. From this information a panel jury 
check list was formed and mailed to the six members of the National 
Committee of the National Study.* 


REACTIONS TO SUBCOMMITTEE’S ADMISSION STANDARDS 


The reaction to the profession as a whole to the committee’s report 
was significant and was included in the study. The subcommittee’s 
report considered the following standards as essential— 


Admission— 

1. Graduation from accredited secondary school. 
2. Rank in upper two-thirds of class. 

. Intelligence quotient of 100 or more. 

. Health examination. 


—> Ww 


5. Satisfactory oral and written command of the English language. 
6. Satisfactory skill in motor activities. 
7. Confidential character report. 


Administrative 


1. Complete records on file of all students in training. 
2. Names and copies of all tests to be filed by institutions. 
3. Admission records open to inspection. 


The profession desired to formulate definite policies with respect 
to the type of applicants admitted to training and favored some specific 
and equitable system of administering standards of selection. While 
the subcommittee’s standards were considered desirable and practical, 
they were not all acceptable for minimum selection standards. 


PRESENT STANDARDS OF SELECTION 


Effective selection of college students is becoming more and more 
prevalent. The methods by which institutions select their students 
are many and varied. Considerable effort has been made to learn the 
present practices among the colleges and departments. The data in 
Table I summarize the findings and present the fifteen common meth- 


ods of admission, the ten of retention in course, and the six of require- 
ments for graduation. 





*N. P. Neilson, Loc. cit 
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TABLE III 





RECOMMENDATIONS OF THE JURY PANEL FOR SELECTION STANDARDS 




















v 

2/8\8) lal? 

Selection Standards 42/e\818 el@ 
El 2/2) 8/3|s\3 
<|x/S)</6loié 
+. 2. 3. 4 §. & Sie 
1 File results of medical examination ............. 5 5 
2 Additional medical examination ................ 5 5 
3 Medical examination prior to admission .......... 5 ; 
4 Medical examination prior to graduation ........ 2 I 2 5 
5 Medical examination prior to teaching .......... : a 5 
6 Present evidence of physical fitness .............. 5 5 
7 Normal hearing in both ears ................0055 4 I 5 
8 Sufficient eyesight (20/40) for ball games ........ 4 I 5 
NS ee 5 5 
10 No defects or injuries of extremities ............. 4 1 5 
1r Over weight and under weight may reject ........ 3 5 
12 Unsightly deformities may reject ................ 5 5 
13 Emotional instability cause for rejection ........ _ 5 
14 Facial defects may cause rejection .............. 4 I 5 
15 Marked speech defect cause for rejection ........ 5 5 
16 Publish list of defects causing rejection .......... I 4 5 
17 Present evidence of recent vaccination .......... 5 5 
18 Immediate treatment of remediable defects ........ 5 5 
19 Student should respect health habits ............ 4 2 
errr 5 5 
21 Minimum height of male applicant (5’6") ........ I 4 &-% 
22 Minimum height of female applicant (5’2”) ..... I $ &3 
23 Present evidence of social adaptability .......... a % 5 
24 Present evidence of leadership qualities .... — 5 
25 Satisfactory skill in motor activities ............ t 4 5 
26 Present evidence of interest and aptitude ........ : « 5 
27 Present confidential report of character ........ 5 5 
28 Graduation from approved secondary school ..... 5 5 
29 Rank in upper two-thirds of class .............. I 3; &3 
30 Admission by high school aptitude test .......... 2 a 6 5 
31 Admission by college entrance examination ...... I s 3 5 
32 Transcript of high school credits .......... 5 5 
33 One semester probationary period .............. 5 5 
34 Rank in Junior College in Lower Division .... 5 5 
35 Admission by “C” average Lower Division ...... : 4 3 5 
36 Honorable dismissal from previous college ...... 5 5 
37 Official transcript of college credits ............. 5 5 
38 No credit with high school deficiencies .......... 3 2 5 
39 No college credit for teaching experience ........ a 
40 Not more than 20 hours in extension ............ 5 5 
41 Admission of special students on age ........ 3 8 5 
42 Intelligence quotient of 100 or more ............ 2 : = 5 
43 Eighth grade norms in fundamental courses ...... I 3:83 
44 Quality (honor) point system for grades ... 5 5 
45 First semester suspension standards ............. 5 5 
46 Suspension standards for other semesters 5 5 
47 One point practicing teaching eligibility ...... 5 5 
48 Graduation standards for quality points ......... 5 5 
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TABLE III (Cont’d) 

















I 3. 4 §- 6& 7 8 9 
49 Inspection of selection standards ..........-...+. 5 5 
so Probationary period of one college year ........ § 5 
st Staff confidential report of each student .......... 5 5 
32 Record of extra-curricular RUSE oa. co ebsaaes 5 5 
33 Cultural courses for students ............++++++- 3 8 5 
s4 Present evidence of maturity of judgment vetees 5 5 
ss Comprehension examination for practice teaching . a 
s6 Comprehension examination for graduation ...... 5 5 








REACTIONS TO PROPOSED SELECTION STANDARDS 


The data of the selection problem concerning the following stand- 
ards are presented: (a) acceptable to the training institutions; (b) 
desirable for admission; (c) desirable for retention in course; (d) 
recommended as minimum requirements for all institutions; (e) recog- 
nized as administrative problems; (f) recommended as optional re- 
quirements beyond the minimum; and (g) undesirable and unpracti- 
cal. 

Space was provided in the inquiry form for respondents to record 
additional suggestions. Twenty additional suggestions were recorded. 
Only seven of these additions were related to the problem of selection. 
Three of the seven have been treated in the inquiry form. The other 13 
suggestions are not deciding factors in selection. Consult Table II for 
the data. 


FINDINGS, TENDENCIES, AND IMPLICATIONS 

Findings— 

1. The data presented in Table III reveal the reaction of the panel 
jury to the 56 suggested measures. 

2. A review of the data reveals that institutions or departments 
desire to formulate definite policies concerning selected applicants. 

3. Many criteria are approved for minimum essentials while others 
are subject to further research. 

4. Some standards are favored as optionals. 

5. Traditions occasionally prevail over suggested criteria. 

6. Selection records should be subject to administrative discretion. 

7. Many institutions of higher learning are using orientation cour- 
ses and probationary periods extending over one full college year in 
freshman courses to determine previous training of the student. 
_ 8. The criteria recommended by the panel jury as minimum selec- 
tion standards are as follows: 

a) Measures dealing with thorough medical examination before and 
after admission. 


6) Unsightly deformities and marked speech defects should be 
causes for rejection 
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c) Minimum age limit of 16 years. 

d) Confidential report as to student’s character. 

e) Graduation from an accredited secondary school. 

f) Complete transcript of secondary school credits. 

g) One semester probationary period if admitted by scholastic apti- 
tude tests. 

h) Honorable dismissal from previous institutions. 

i) Official transcript of college credits. 

j) Comprehensive examination before graduation. 


TENDENCIES 


1. The number of ways by which students gain admission and the 
requirements of a single criterion increase. 

2. Institutions are permitting students to follow their intellectual 
tendencies and are affording vocational guidance. 

3. Arbitrary discipline is yielding to individual guidance. 

4. In some states, all the higher institutions have adopted selection 
criteria. 

5. Some states are cooperating for state-wide, long-time studies of 
selection problems. 


IMPLICATIONS 


1. The multitude of admission methods and of combinations of 
entrance criteria used by the institutions reveals significantly the fact 
of no recognized standards of admission. The actual reliability of any 
individual criterion and of various combinations of criteria needs to be 
determined. 

2. The 48 state departments of education formulate a set of mini- 
mum standards in selection. 

3. State-owned institutions are not free to adopt many worth-while 
standards. 

4. Private colleges and institutions usually enforce methods of 
selection more rigidly than do state-owned institutions. 

5. Teachers colleges give more attention to selection standards deal- 
ing with the personal qualifications of the student. 

6. If the emphasis be shifted from entrance to retention standards, 
the problem of selection will be definitely on its way to solution. 

7. The problem is more far-reaching than one of admission qualifi- 
cations. Careful research studies should be turned to the task of bring- 
ing about and continuing the case histories of all candidates with ref- 
erence to their abilities, habits, characteristics, interests, health, and 
social attitude. 

8. A single criterion is a contributing rather than a critical facto! 
in selection. 
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A Simplification of the Pulse-Ratio 
Technique for Rating Physical Efficiency 
and Present Condition 
By W. W. TUTTLE 
Department of Physiology, University of lowa 


And RussELt E. DICKINSON 
Department of Physical Education, Marshalltown, lowa, High School 


vascular tests have been designated to measure physical effici- 


| AN EXAMINATION of the literature reveals the fact that cardio- 


ency, endurance, and present condition. In addition they have 
been used to show the nature of the response of the normal heart to 
exercise and to discover noncompensated organic lesions. In using 
the majority of the available cardiovascular tests, one is at once im- 
pressed with the fact that many of them require specialized techniques 
and apparatus as well as considerable time for administration. For 
the most part, these requirements are disadvantageous, especially when 
one wishes to use tests where both apparatus and time are limited. 
In fact, the testing program has suffered considerably because those 
wishing to use cardiovascular tests have experienced considerable diffi- 
culty in fitting them into the program. 

It is the purpose of this investigation to take a step forward in the 
simplification of the cardiovascular testing program. In order to do 
this the most logical procedure seems to be to begin with a simple, yet 
reliable, cardiovascular test, and to attempt to simplify it still further. 

An investigation of cardiovascular tests revealed the fact that the 
pulse-ratio test is the simplest to administer and at the same time one 
of the most reliable. For this reason, it is used as a starting point in 
this investigation. In order to furnish a setting for the problem, the 


pulse-ratio test and its uses are discussed. 
Definition of the Pulse-Ratio Test —The test is based on the ability 
of the heart to compensate for exercise. The pulse-ratio is defined as 


the ratio of the pulse rate after exercise to the normal sitting pulse 
tate. It is found by dividing the total pulse for two minutes immedi- 
ately following a known amount of exercise by the normal sitting pulse 
for one minute. 

Theoretical Considerations. —It has been conclusively demonstrated 
that the physical condition of an individual has a pronounced effect 
on both the rate increase due to exercise, and the time required for 








74 RESEARCH QUARTERLY 


the heart to return to normal after the cessation of the exercise, |} 
has also been shown that the individual who is physically trained sg 
that he possesses considerable endurance, will be less affected by a 
given amount of exercise than one in poorer condition, and those 
possessing less endurance. It is on the basis of these facts that the pulse. 
ratio has been proven reliable as a measure of physical efficiency, pre- 
sent condition, and endurance. 

The Use of the Pulse Ratio Test as a Measure of Physical Efici- 
ency, Present Condition, and Endurance.—The technique used by those 
who originated the test has been described by Tuttle and his oo- 
workers***. In order to find the physical efficiency of an individual, 
the amount of standard exercise required to produce a 2.50 pulse ratio 
is determined. This is an arbitrary figure, adopted solely for purposes 
of comparison. The 2.50 ratio was adopted because experience showed 
that in most healthy individuals this figure fell somewhere between 
ratios resulting from light and strenuous exercise. 

The standard exercise employed for the test is stool-stepping be- 
cause investigation showed that almost any normal individual can do 
it without much practice. The stool employed was adopted as 13 in. 
(approximately 1% M) high. The exercises used are classified as mild 
and strenuous. 

It is obvious that in order to obtain a ratio figure (2.50) for pur- 
poses of comparison it would be practically impossible to fit an exer- 
cise to any given ratio. So as to find the exercise (number of stool 
steps) which is necessary to produce an assumed ratio, the following 
procedure is employed: a mild exercise, say 20 steps for one minute, 
is performed. Obviously, this exercise will result in a ratio greater than 
2.00 since doubling the normal pulse for one minute results in a 2.00 
ratio. Then a more strenuous exercise—for example, 40 steps for one 
minute—is performed. This will, in most cases, give a pulse ratio 
greater than 2.50. Now, by plotting the pulse ratios corresponding to 
both exercises (20 and 40 steps) two points are established and con- 
nected by a straight line. This curve furnishes the data for finding 
the exercise required to produce a 2.50 pulse ratio. The oniv manipv- 
lation required is the dropping of an ordinate from the point where 
the straight line crosses the 2.50 ordinate, to the abscissa, upon which 
is plotted exercise in steps. It might be added that if 40 steps fail to 


produce a pulse-ratio greater than 2.50, a greater number of steps | 


may be performed. 


Perhaps a more convenient method for calculation is the sbstitu- | 


tion of the data in the formula 
€, — e, 


e=—— (r— 1.) + ey 
f,—T; 


* Indices refer to Bibliography at end of article. 
y 
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where € = any desired exercise; e, the mild exercise; e, the strenuous 
exercise in number of steps; r, the pulse ratio corresponding to e,; 
r, the pulse ratio corresponding to e,; and r, the ratio corresponding 
to é. 


Interpretation of the Results of the Test—The facts which underlie 
this procedure make the interpretation of the test quite clear. If a 
group of individuals is given the test and the exercise required of 
them to produce a 2.50 pulse-ratio is unequal, then they are unequal 
in physical efficiency and endurance. The results are interpreted as 
meaning that the individual requiring the least amount of exercise to 
produce a 2.50 pulse ratio is least efficient while the individual re- 
quiring the most exercise to produce this ratio is most efficient. 

The Use of the Pulse Ratio Test for Demonstrating the Nature of 
the Response of the Normal Heart to Exercise——Until recently**® the 
response of the heart to exercises of graded intensity had not been 
demonstrated. The pulse-ratio test was used for this purpose also. The 
demonstration was carried out as follows: The pulse ratios corres- 
ponding to mild and strenuous exercises were experimentally determined 
for a group of normal people. Then the ratio for some intermediate 
exercise was determined by the formula 

Y,— 7; 

r= (e—e,) +1, 

€2 — @, 
The next step was to have each member of the group actually perform 
the intermediate exercise selected and experimentally determine the 
pulse ratio corresponding to the exercise. The results of the investi- 
gation showed that in all normal cases, the calculated and experi- 
mental ratios were the same within the limits of experimental errors. 
The conclusion drawn was that the response of the heart varies directly 
with the strenuousness of the exercise and the relationship is recti- 


linear. This procedure was applied to grade school children, resulting 
in the same conclusion.?° 





It might be added that these experiments not only established the 
heart rate-exercise relationship, but also validated the same procedure 


as used for determining the amount of exercise required for a 2.50 
pulse ratio. 


The Use of the Pulse Ratio Test for Detecting Noncompensated 
Hearts—The nature of the response of the normal heart to exercises 
of graded intensity gave a clue to the use of the pulse ratio test for 
detecting noncompensated hearts. Numerous experiments, validating 
the test as a means of pointing out noncompensated hearts, have been 
carried out 14, 22, 18, 14, 

That the pulse-ratio test might be useful for finding noncompen- 
sated hearts was suggested by postulating the idea that if the response 
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of the normal heart to exercises of graded intensities was directly pro. 
portional to the strenuousness of the exercise and the relationship was 
rectilinear, the noncompensated heart would not conform to this prin. 
ciple. 

The procedure employed was exactly like that used in demonstra. 
ting the nature of the response of the normal heart to exercises of 
graded intensities. The test was given to a group of individuals known 
to have definite cardiac noncompensations. When the experimental 
and calculated ratios were compared, it was found that without excep- 
tion they did not agree, the difference varying directly with the degree 
of the noncompensation. This being demonstrated, a test was at hand 
which is reliable for picking out noncompensated hearts. It should be 
kept in mind, however, that this procedure is only a test for noncom- 
pensations, and gives no clue as to the nature of the lesion. 

An examination of the pulse-ratio technique at once gives evidence 
that as it is applied as a test for cardiac function, no further simplif- 
cation is possible. However, as a test of physical efficiency and en- 
durance, there seems to be a theoretical possibility of reducing the test 
to yet simpler manipulations. Therefore, it is this question to which 
attention is now given. 

It seems logical reasoning, that if cardiac compensation to exercise 
is the underlying factor upon which the pulse-ratio test depends, the 
ratio for a given exercise should be as good an index to physical eff- 
ciency, endurance, and present condition as the amount of exercise 
required to produce an assumed ratio (2.50). It is this particular point 
which is investigated here. 


The Object of the Experiment.—Succinctly stated, it is the object 
of this experiment to determine if one can rate physical efficiency as 
well by using the pulse ratio for some standard exercise as by using 
the amount of exercise required to produce some arbitrarily selected 
pulse ratio. If this can be done, then the time requirement for giving 
the test is materially reduced without destroying the validity of the 
test. 


PROCEDURE 


In order to test the assumption that the pulse ratio for some stand- 
ard exercise can be substituted for the amount «‘ work required to 
produce an assumed pulse ratio, pulse ratios were obtained for 20, 39, 
and 40 steps of the standard stool-stepping exercises most commonly 
used where the pulse-ratio test is employed. The individuals tested were 
ranked as to their physical efficiency on the basis of the pulse ratios 
obtained. This was done for each exercise used. Following this, the 
same individuals were ranked again as to their physical efficiency, 0 
the basis of their scores as expressed by the amount of exercise (num 
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ber of stool steps) required to produce a 2.50 pulse ratio. Finally, a 
composite score was calculated for each individual by finding the mean 
of the ranks as indicated by 20, 30, 40 steps and the number of steps 
required to produce a 2.50 pulse ratio. By comparing these groups of 
data one would seem to have a reliable answer to the question set out 
as the object of the experiment. 


THE DATA 


Data were collected from a group of 54 normal male subjects. Each 
individual was subjected to the test for noncompensated organic lesions, 
and all abnormal cases were discarded. The data collected from the 
group are shown in Table I. Each subject came to the laboratory 
and performed the exercises as indicated. A pulse ratio was calculated 
in the orthodox manner as previously described. For the most part, 
the data obtained from the three exercises were sufficient for calculating 
the amount of exercise required to produce a 2.50 pulse ratio. However, 
in a few cases it was necessary to increase the dosage of exercise 
beyond 40 steps for one minute. 

In order to compare the physical efficiency rankings as indicated 
by the various dosages of exercise, the ranks for each exercise per- 
formed were compared with the ranks as assigned on the basis of the 
amount of exercise required to produce a 2.50 pulse ratio. In addition, 
the ranks as indicated by each exercise were correlated with the ranks 
as shown by every other exercise performed. Finally, the composite 
score was correlated with the scores obtained from each exercise as 
well as with the amount of exercise, in terms of stool steps, required 
to produce a 2.50 pulse ratio. The correlations are shown in Table 
Il. For purposes of identification 20 steps is called exercise 1; 30 steps 
is designated as exercise 2; 40 steps is labeled exercise 3; the num- 
ber of steps required for a 2.50 pulse ratio is designated as exercise 0; 
and the composite score is given as 4. 

By referring to the table of correlations it is evident that the phy- 
sical efficiency scores as indicated by the ratios obtained from 20 steps 
of exercise correlated rather poorly with the scores obtained by using 
30 and 40 steps of exercise. The same is true for physical efficiency as 
indicated by the amount of exercise required to produce a 2.50 pulse 
ratio and for the composite score. 

On the basis of the correlations it is seen that the physical efficiency 
ratings obtained by using 40 steps of the standard exercise gives almost 
the same results as those obtained when the efficiency is found by using 
the amount of exercise required to produce a 2.50 pulse ratio. Although 
the correlation between the physical efficiency ratings found by using 
the pulse ratios for 30 steps and those based on the amount of exercise 
required to produce a 2.50 pulse ratio is high, it is slightly poorer than 
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TABLE I 


Tuts Taste SHOws THE Putse Ratios AND RANK FOR THE NUMBER oF Sroor 
STEPs AS INDICATED, THE NUMBER OF STEPS REQUIRED FOR A 2.5 
Putse RATIO AND THE COMPOSITE SCORE* 

















Case 20 steps 30 steps 40 steps 2.5 ratio steps —_ composite 
ratio rank ratio rank ratio rank ratio rank score rank 
I 2.10 25.5 2.40 29.5 2.76 34 32 35 31 33 
2 2.33 §2.5 2.54 44.5 2.70 30 29 43-5 48 4] 
3 207 14.5 2.20 9 2.60 16.5 36 16.5 4 © 
4 2.00 1.5 2.26 4.5 2.56 12 38 12.5 10 65 
S s09 2 2.30 7.5 2.55 11 39 10 13 95 
® s29 was 2.47 38.5 2.77. 35 35 20.5 4 3 
7 2.17 41.5 2.36 20.5 2.62 18 36 16.5 24 25 
8 22g 33 2.30 7.5 2.50 8 40 6 14 1 
9 Case omitted 
10 2.00 1.5 ass 868s 2.69 28.5 35 20.5 16 4 
II 2.03 9 2.40 20.5 2.80 37 32 35 28 20 
12 2.07 14.5 2.30 13.5 2.63 19 34 27 18.5 16 
13 2.15 33 2.46 37 2.85 42 32 35 47 50 
14 2.24 47 2.29 9 237 691388 38 12.5 20.5 19 
15 2.02 5.5 2.23 1.5 2.36 I 47 2 sg. 1 
16 2.01 3 2.41 32.5 2.88 44 31 39 29.5 305 
17 2.06 12 2.40 209.5 2.65 22 35 20.5 21 a1 
18 $25 33 237 8623.5 2.59 I5 35 20.5 23 23 
19 2.33 §3-5 2.56 46.5 2.86 43 29 43-5 46 «8 
20 2.16 38 2.58 48 3.01 50 28 48 46 48 
21 2.02 5.5 2.27 6 oe 37 14.5 10 65 
22 «-2.12——_-28.5 2.38 25.5 2.67 25.5 34 27 26.5 28 
23 2.18 44 2.56 46.5 2.95 46 28 47 46 48 
24 2.27 49 2.50 42 281 39 28 48 44.5 44 
25 2.16 38 2.68 53 3.26 8 §2.5 26 52.5 49 52 
26 «62.16 §=38 2.35 18 2.50 8 40 6 17.5 15 
27 2.15 33 2.33 16.5 2.50 8 40 6 14 12 
2802.18 44 2.47 38.5 2.74 33 32 35 37:5 36 
29 «2.18 44 2.54 44.5 2.96 47 29 43-5 45 45 
30 3=_ 2.02 5.5 2.60 50 3-26 652.5 28 49 390 38 
31 2.14 30 2.44 35.5 2.66 23.5 33 31.5 30 32 
32 2.09 21 2.23 2s 2.38 2 48 I 6 25 
33 8259 63% 2.36 20.5 2.68 27 34 27 «x ¢ 
34 2.28 50 2.53 43 2.83 41 28 48 45.5 46 
35 203 9 2.48 40.5 2.90 45 31 39 33-5 35 
36 2.03 9 2.36 20.5 2.69 28.5 34 27 21 a1 
37 2.09 21 2.38 23.5 2.66 23.5 34 27 24 25 
38 2.29 51 2.65 51 3.00 49 26 §2.5 51 53 
30 «69.52 985 2.39 27 2.64 20.5 35 20.5 21 21 
40 2.07 14.5 2.25 3 2.41 3 45 3 6 2.5 
4 2.07 14.5 2.38 25.5 2.64 20.5 35 20.5 20~—Ss«&8 
42 2.08 17 2.28 7 2.45 5 43 4 8 4 
43 2.15 33 243 34 2.71 31.5 33 31.5 32.5 34 
44 2.09 21 2.59 49 2.98 48 29 43.5 40.5 39 
45 2.05 11 2.40 20.5 2.71 31.5 34 27 25 265 
46 2.02 5.5 223 13.5 2.60 16.5 37 14.5 12.5 8 
47 2.21 46 2.33 16.5 2.49 6 40 10 19.§ 17 
48 209 21 2.29 9 2.44 4 45 3-5 95 5 
49 2.10 25.5 2.36 20.5 2.67 25.5 34 27 2506S 
50 2.25 48 2.48 40.5 2.79 36 31 40 4! 40 
51 2.16 38 244 35.5 281 39 31 39 Ss & 
s3 269 3 2.41 32.5 281 309 32 25 29.§ 305 
53 2.16 38 2.66 52 3.14 51 27 51 48 5! 
“- 228 of 2.26 4.5 2.52 10 39 10 13 95 





* The composite score represents the mean score of ‘the ranks for 20, 30, 40 steps and the 
number of steps required for a 2.5 pulse ratio. 
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when 40 steps were used. Obviously, the correlations obtained for 
ratings based on 30 and 4o steps. of exercise would be high. The 
correlation for the composite scores is lower than for 40 stool steps 
because of the influence exerted by the poor relationship between the 
scores obtained by using 20 steps, and the number of steps required to 
produce a 2.50 pulse ratio. 

SUMMARY AND CONCLUSIONS 

Data were collected from 54 normal male subjects for the purpose 
of demonstrating whether physical efficiency can be rated as well by 
using the pulse ratit obtained after the performance of designated 
bouts of exercise as by using the amount of exercise required to pro- 
duce some arbitrarily selected pulse ratio. The bouts of exercise con- 
sisted of 20, 30, and 40 standardized stool steps. The physical efficiency 
ratings obtained from the bouts of exercise were correlated with those 
resulting from the exercise required for a 2.50 pulse ratio. Also the 
ratings for each exercise were intercorrelated. In addition a composite 
score was assigned to each individual and his efficiency rating on this 
basis was correlated with all other ratings. 

On the basis of the data presented, the following conclusions were 
drawn: 

1. Physical efficiency ratings based on the pulse-ratios obtained 
after 20 stool steps are unreliable. 

2. Physical efficiency ratings based on the pulse-ratios obtained 
after 30 and 40 steps of exercise are as reliable as those obtained on 
the basis of the amount of exercise required to produce an arbitrarily 
set pulse ratio. 

3. Due to the unreliability of the ratios after 20 steps of exercise, 
the composite score was less reliable than that obtained after either 
30 or 40 steps of exercise. 

4. The pulse-ratio technique for measuring physical efficiency may 
be materially simplified without destroying its reliability. 

TABLE II 
CoRRELATIONS OF THE PuysicaL Erricrency Ratincs as INDICATED BY 20, 30, 
AND 40 Stoor Steps WITH ONE ANOTHER, WITH THE AMOUNT OF 


EXERCISE REQUIRED FOR A 2.50 PULSE RATIO 
AND WITH THE COMPOSITE SCORE* 








I ® 2 3 4 











© 393 -930 957 -930 
I 497 312 667 
: 497 926 954 
3 312 .926 .922 
4 667 .054 .922 
“The method employed for computing the correlations was that of rank diflerences as ex- 
pressed by the formula 
6 = D2 
P,=1-—- —— 
N(N? —1) 
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Functional Tests: II. The Reliability 
of the Pulse-Ratio Test 


By FRANKLIN HENRY 
Department of Physical Education for Men 
University of California 


and DANIEL FARMER 
Department of Physical Education 
San Francisco State College 


reliable it is. Also, as Thurstone demonstrates,*’* the reliability 

coefficient is an essential factor in the complete theoretical de- 
scription of a test; for example, it enters into the calculation of the 
true validity. 

None of the published studies of this test (cf. the entire Bibliogra- 
phy with the exception of reference 20) have been directly concerned 
with the reliability coefficient, and only a few of them report data that 
bear on the question at all. One of the original pulse-ratio articles? 
gives a few test-retest data, but the number of subjects is hardly suffi- 
cient to justify the calculation of the correlation, and furthermore the 
results are not given in a form that permits the calculation of scores 
comparable to those used in the more recent work.*: ** Two of the later 
studies give test-retest scores from which Tuttle’s step scores for phy- 
sical efficiency can be calculated, but in one of them*’ the retest was 
given after an interval of two months, and furthermore the subjects 
had abnormal heart: 


|: IS difficult to evaluate a test accurately without knowing how 


In the other study*® all the subjects had been diagnosed as possibly 
abnormal, but twenty were finally reported as being normal. The test- 
retest interval varied between a week and ten days. It is possible to 
calculate a reliability coefficient from these data, although the subjects 
cannot be considered as typical normals since they had originally been 
suspected of having some type of heart lesion. The coefficient turns 
out to be approximately .61, which is not particularly high. We have 
also calculated the reliability of the scores for the abnormal and ques- 
tionable cases, and find that the test-retest correlation is negative but 
not significantly different from zero. 

An approximation of a reliability coefficient can also be calculated 
from data published by Schroeder and Tuttle® in their investigation of 
physical efficiency in performing on gymnasium apparatus. In their 





* Indices refer to Bibliography at end of article. 
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experiment, the number of maneuvers on the parallel bars that pro. 
duced a pulse ratio of 2.5 was substituted for the usual stool-climbing 
exercise; in other respects the technique was standard. Thirty sub. 
jects went through each of the five maneuvers they describe. The 
length of the inter-aciivity period is not stated. We have calculated 
the correlation between their exercises 1 and 2, which appear to have 
been quite similar, and which yield the same mean scores. The coefi- 
cient is .53. Between their exercise 1 and 5, which appear to be some 
what different in execution although the averages are identical, the 
correlation is .64. While the fact that this latter coefficient is the larger 
argues that the relatively low correlation is probably not the result of 
specificity in the activity, this possibility cannot be ignored. We have 
also calculated the inter-correlation from data secured in a similar ex- 
periment by Tuttle and Wilkins*, and find a coefficient of .79 between 
their exercises A and B, and .71 between their exercises A and E. 


Tuttle and Wells'® have published the pulse ratios of 37 normal 
subjects who exercised at 18 and 42 steps per minute, then at the rate 
calculated to produce a 2.5 pulse ratio. Following 15 to 20 minutes 
of rest they repeated the exercise at the calculated rate. Now, if we 
use the slope of the line determined by the 18 and 42 step pulse ratios 
to extrapolate th: two experimental pulse ratios that theoretically 
should have been 2.5, we obtain test-retest step scores. We find the 
reliability based on these scores to be .go0; this is probably higher 
than it would have been had the complete test been repeated, since we 
have used the identical slope in both test and retest. 

The present report is primarily concerned with two experiments 
One involved the testing and retesting of a group of subjects unde 
typical field conditions, the other was made in the laboratory where 


automatic recording apparatus could be used and experimental condi- - 


tions controlled more carefully. 


FIELD TEST 


The test as described by Tuttle’? was given to 23 normal male 
subjects, students at San Francisco State College, whose age ranged 
from 17 to 23 years and whose weight ranged from 135 to 207 pounds. 
About half of these subjects were athletes (football players), the others 
were non-athletes. The scores were based on sitting pulse counts in all 
cases. The experimenter followed Tuttle’s instructions closely, and 
practiced with the test until he had full confidence in his technique. 
Particular attention was directed towards making sure that the sub 
jects used uniform technique in both test and retest, and that the erect 
posture was attained each time the stool was mounted. In most cases 
the subjects were naive. 

The easy exercise consisted of climbing the steps twenty times in 
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one minute, while the harder exercise required forty step climbs in the 
same length of time. The retest was given after a lapse of about one 
hour with the exception of three cases in which the test-retest interval 


was two days. These cases were included in the calculations, since 
omitting them did not measurably alter the correlation coefficient. One 
case was reported by the medical examiner to have a “slight heart 
disturbance” but was not discarded because the test-retest scores agreed 
even more closely than in the average case. 

One case showed a pulse-ratio of 2.6 for the hard exercise on the 
original test; however on the retest one hour later this exercise re- 
sulted in a two minute post-exercise count of only 140, which was the 
same as the count for the easy exercise. A repetition of the hard exer- 
cise gave a count of 144. These counts yield pulse ratios of only 2.12 
and 2.14. This subject we have discarded although he was examined 
and passed by the medical examiner. 

Both systolic and diastolic blood pressures were taken on all but 
one of the subjects and found to be within normal limits with two 
exceptions, who showed 145/90 and 140/80 respectively. Both of 
these subjects showed at least average consistency in their test-retest 
scores, 

The reliability coefficient based on the test-retest scores of the 22 
cases (calculated by the product-moment method) is .78. The mean 
physical efficiency, stated as the number of steps of exercise per minute 
required to produce a pulse ratio of 2.5, is 28.5 for the original test, 
and 31.4 for the retest. The standard deviation of the combined distri- 
bution of the two tests is 7.8.* In the original test, the mean resting 
pulse rate was 73.4 before the 20 step exercise and 74.4 before the 40 
step exercise; for the retest the corresponding rates were 75.3 and 74.9. 

LABORATORY TEST 
The subjects in this experiment were University of California stu- 


dents, 12 females and 6 males. The ages ranged from 19 to 22 years 
and the weights from 115 to 198 pounds. None of them were physically 


“trained.” Their physical condition can best be described as “fair.” 
Systolic and diastolic blood pressures were normal for all of these sub- 
jects. All had normal hearts at the time of entering the University, and 
seemed to be normal at the time the test was given with the exception 
of two females who showed mild symptoms of tachycardia and one 
male subject whose activities had been restricted by his physician. 
These subjects showed a test-retest consistency well within the average, 


80 their scores were included in the calculations. 

*it has been poi out by one of the writers!4 that the step scores are of 
restricted significanc ea sures of physical efficiency unless the weight of the sub- 
ject is taken into consideration. Neglect of weight in the present case is intentional, 


since Tuttle’s technique 


eing followed; this neglect should not, however, have more 
than a small influence on t! 


» magnitude of the reliability coefficient. 
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Fifteen of the subjects had gone through the pulse-ratio test before 
the day of the experiment, and all were given preliminary practice 
immediately upon arriving at the laboratory. The tests were made jn 
the forenoon, beginning usually at 9 A. M., but in a few cases one hour 
earlier or later. Following the preliminary test, the subject rested ip 
a chair for 45 minutes, and was encouraged either to read or study. 
At intervals the pulse rate was taken, and if progressive deceleration 
was observed near the end of the rest period, it was prolonged. Next, 
instructions were given to relax as completely as possible. In the case 
of six of the subjects, this was done in the standing position with one 
arm and part of the individual’s weight supported on a chair, and all 
pulse counts were made standing. Sitting counts were uniformly em. 
ployed for the remainder of the subjects. 

Following ten minutes of relaxation, the resting pulse rate was 
secured. The subject stood quietly in front of the stool for three 
minutes and then exercised for one minute at the rate of 18 steps per 
minute in cadence with a metronome. The sitting position was resumed 
(except as noted above) and the post exercise count was taken. Twelve 
minutes of rest were allowed, then the subject rose and three minutes 
later began the harder exercise. This consisted of 30 steps in one min- 
ute for the female subjects, and 40 for the males. During the exercise, 
verbal encouragement was given when necessary in order to insure the 
maintenance of the prescribed rate. The post-exercise pulse rate was 
taken as before. At its conclusion the subject rested for 45 minutes as 
at the beginning of the test, and then proceeded through the retest. 
One of the subjects did the two easy exercises first; in this case the 
long rest was interposed between the two 30-step exercises. 

The pulse beats were automatically recorded by a sphygmograph. 
Electric contacts on the stool operated a pen which indicated each 
climbing of the stool on the same record. Another pen recorded time 
in seconds. With this technique it was possible to eliminate counting 
errors, and in addition the post-exercise count could be started with 
temporal uniformity for all subjects since the record showed just when 
the subject completed the last mounting of the stool. 

The reliability coefficient calculated from the data obtained in this 
experiment is .84. The mean physical efficiency, in step scores, is 33.5 
for the test, and 34.0 for the retest. The standard deviation is 9.5. 
The mean resting pulse was 72.2 beats per minute before the test, and 
72.3 before the retest. These pulse rates are remarkably low, taking 
the various factors into consideration, and indicate that adequate rest 
was given the subjects. 


DISCUSSION 


The two experiments were conducted independently. The expeti- 
menters had no knowledge of each other’s findings until after the data 
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had been secured. The subjects were males in one experiment, and 
about half were athletes in very good condition; in the other all were 
non-athletes and two-thirds were females. The techniques were some- 
what different. Nevertheless, the reliability coefficients of .78 and .84 
are very similar in magnitude, particularly when the difference in vari- 
ability of the two samples is taken into consideration. For this reason, 
we feel that the coefficient of .82 that is obtained for the combined 
experiments (totaling 40 subjects) is probably representative of the 
test, when the step scores are used as measures of physical efficiency. 

It should be pointed out that the subjects in the field experiment 
showed a higher efficiency on the retest. The difference is statistically 
reliable, as it is 3.9 times its probable error. Since the subjects were 
naive, the improvement is probably due to practice. However, it is 
doubtful if this increase affected the correlation very much since in- 
spection of the data reveals that it was fairly evenly distributed among 
the subjects. No practice effect was observed in the laboratory experi- 
ment. The women showed on the average a greater step efficiency than 
the men, but when the scores are recalculated and based on an equal 
number of foot-pounds of work done (by taking into account the sub- 
ject’s weight) this is no longer true. The average of all our physical 
efficiencies is 31.85 steps; this is almost identical with the mean value 
of 32 that we have calculated from Tuttle and Wells’ 37 subjects.*® 


The reasons for believing that the reliability of .9o which we 
calculated from Tuttle and Well’s data is too high have already been 
mentioned, as have the reasons for believing that the coefficients of .53 
and .64 based on Schroeder and Tuttle’s results, those of .79 and .71 that 
we calculated from Tuttle and Wilkins’ data, and the correlation of 
61 we computed between the test-retest scores of Lee’s normal cases, 
are too low. Our reliability coefficient of .82 is somewhat lower than 
the highest of these listed above; the difference could however be due 
to sampling error since it is found to be slightly less than two times its 
probable error. 


The results can best be interpreted by pointing out that a reli- 
ability of .82 means that the predictive index of the test in determining 


scores on the test itself (which is comparable to per cent of maximum 
predictive efficiency) is only .43; for a reliability of .9o the index is 
56, and rises rapidly as the correlation approaches unity. Obviously, 
any test will be more efficient in predicting itself than in predicting 


scores in something else, as for example athletic performance or phy- 
sical condition. 

Another point of view may be gained by considering the theoretical 
limitations of an observed correlation between the test and some typical 
athletic performance. A reliability of .92 has been reported for the 
quarter mile run. Let us assume that the true correlation between 
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athletic performance in the run and physical efficiency as measured } 
the cardiac test (i.e. the true validity) is .go—we could hardly expect 
it to be much higher since cardiac efficiency is by no means the sole 
determiner of athletic performance. The observed correlation between 
the run and the test can theoretically never exceed the product of the 
true correlation and the geometric mean of the reliability coefficients 
of the run and test. Now, if the test reliability is .82, the observed 
correlation should not exceed .78; if the reliability is .90 it should not 
exceed .8z. Assuming the rather high value of .95 for the true validity 
coefficient, the observed values would be about .83 and .87. 

Clearly the reliability coefficient of a test is crucially significant, 
The reliabilities of the physical efficiency scores based on the pulse. 
ratio test that have been reported in this paper are not as high as is 
desirable if the test is to be used for individual prediction. An analy- 
sis of the reliability of various aspects of cardiac function with a view 
towards determining physiological and other limitations, and increasing 
the reliability of the test, will form the subject matter of another report. 


SUMMARY AND CONCLUSIONS 

Approximations of the reliability coefficient of the pulse-ratio test 
used as a measure of physical efficiency were calculated from pub- 
lished data on the test. These coefficients were found to range from 
-53 to .go. 

Two experiments on test-retest reliability were made. The first, 
based on 22 subjects tested under field conditions, determined the 
reliability coefficient as .78. In the second, the reliability of the scores 
of 18 subjects tested under laboratory conditions was found to be .84. 
The reliability of the scores of the combined group of 40 subjects 
was .82. 

A brief discussion of these results, in connection with theoretical 
considerations, led to the conclusion that the test in its present form is 
not as reliable as is desirable if it is to be used for predicting individual 
scores. 
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Physical Education at Amherst 


The Impetus for Introducing Physical Education 
into the Educational Curriculum 


By ELIzaBETH C. NICHOLS 
Graduate Student, Smith College 


College is to become acquainted with the first department of 

this kind to be established, recognized, and enforced as a part 
of the curriculum in an American educational institution. It can be 
said safely that the establishment and success of physical education at 
Amherst acted as an impetus to the building up of similar departments 
in schools and colleges throughout the country, until today when it has 
become a part of the normal educational curriculum. Who backed this 
idea, what was included in it, and by whom and how it was carried 
out is a story full of interest to the modern educator. 

It is to one of her own presidents that Amherst owes the first 
important steps taken toward the establishment of a physical education 
department. In his inaugural address in 1854, as quoted in an article 
by Dr. Nathan Allen, President Stearns maintains that “no course of 
education is complete without devoting special attention to secure a 
good development and healthy state of the physical system.” This 
subject is mentioned repeatedly in his reports to the trustees for the 
next few years. In 1855 he states, “no one thing has demanded more 
of my anxious attention than the health of the students. The waning 
of physical energies in midway of the College course is the rule rather 
than the exception.”” He suggests in 1856 that they have some dis- 
tinguished medical men come to give lectures to the students on the 
laws of health. And in 1859 with the deaths of two of the student 
body on the college record, health again constitutes a large part of 
the president’s report. It is at this time that he submits a plan for the 
introduction of a gymnasium into the college life as a means of pre- 
venting poor health. 


TT" STUDY the development of physical education at Amherst 


If a moderate amount of physical exercise could be secured as a general 
thing to every student daily, I have a deep conviction, founded on close 
observation and experience, that not only would lives and health be preserved, 
but animation and cheerfulness, and a higher order of efficient study and 


1 Nathan Allen, M.D. “Physical Culture in Amherst College,” p. 3; Amherst Col- 
lege—Physical Culture, Vol. 1; (Lowell, Mass.: Stone and Huse Book Printers, 1869). 
2 Ibid., p. 3. 
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intellectual life would be secured. It will be for the consideration of this 
Board, whether, for the encouragement of this sort of exercise, the time has 
not come, when efficient measures should be taken for the erection of a 


gymnasium and the procuring of its proper appointments. It is a settled 
conviction in my own mind, that only by a certain amount of regular exer- 
cise, together with attention to other laws of health, can that listlessness and 
dullness and inefficiency which is hostile to good scholarship and so common 
among students be overcome.* 


Following this report, immediate action was taken in the building 
of a two-story gymnasium, fifty feet by seventy-two feet, named the 
Barrett Gymnasium in honor of the generous donor, Dr. Benjamin 
Barrett of Northampton. Since this Department of Hygiene and Phy- 
sical Education was new, it was felt that the teacher of the Depart- 
ment might need advice and direction, and consequently a Gymnasium 
Committee was elected by the Board of Trustees, consisting of Presi- 
dent Stearns and Doctors Alden and Allen. The decision of this 
committee was that the new department should be run after the fol- 
lowing plan: 


1. The main object is not to secure feats of agility and strength, or 
even powerful muscle, but to keep in good health the whole body. 

2. All students shall be required to attend on its exercises for half an 
hour, designated for that purpose at least four days in the week. 

3. The instructor shall assign to each individual such exercise as may 
be best adapted to him . . . endeavoring to work the whole body and not 
overwork any part of it 

4. While it may not be expedient to mark graduation of attainment as 
in intellectual brat s, yet regularity, attention, and docility should be 
carefully noted so as to have its proper weight in the deportment column 
of the student’s general position. 

5. Some time shall be allowed out of study hours for those volunteer 
exercises which diffe t men, according to their tastes may elect for re- 
creation . . . all these voluntary exercises . . . to be conducted under super- 
vision of the Gymnasium instructor. 

7. The instructor ought to be a member of the Faculty, and give in to 
it his marks and occasional accounts, and receive directions, as other officers 
of the college are accustomed to. It must be obvious from this general view, 
that a teacher of high qualifications will be demanded .. . We should not 
only have the honor being the first institution in the country which has 
ever sustained such professorship, but we should probably save to the 
world a vast amour physical and mental power which would otherwise 
ve wasted, and further the great ends of education, which are to make men.* 


From this original plan it is clear that the intention of the college 
was to make the exercises a part of the regular curriculum and to re- 
quire the students to attend them as much as any of their other classes. 


30. cit., pp. 4-s 
4 Ibid, pp. 7-8 
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In order to place the enterprise in a position which its importance and 
success demanded, the Trustees decided that two things were indis. 
pensable: “first—the living teacher—one thoroughly acquainted with 
the structure and functions of the body, with a knowledge of the lays 
of hygiene; and secondly this physical training must be made part of 
the regular exercises of the Institution, and must be stamped with the 
same importance, authority, rewards, and sanctions as are accorded to 
the other branches of study.”° Because of this feature, Amherst Col- 
lege takes the lead in the history of physical culture as connected with 
large educational institutions. To quote Dr. Allen, “it is the first 
instance in the whole history of modern education where the claims 
of the body, its proper development and health training, have been 
based on the same platform, and the same importance attached to 
them as to any other branch of study or mental acquirement.”* 


Thus the story unfolds of how physical education became placed 
on the same basis with other departments in an American college. It 
was given its proper place of importance for the first time at Amherst 
College, but it was by no means an immediate thing that its place in 
the field of education was recognized generally. Not until it had been 
carried on there for several years with a great degree of success did 
it catch the attention of other schools and colleges as a new and neces- 
sary part of their curriculum. However, Amherst was by no means 
so slow in seeing the favorable results which came from its experiment. 
Not only was there marked improvement in the general physique of 
the students, but there was actually less sickness in the college, and, 
still more important from an educational viewpoint, the whole stand- 
ard of scholarship was raised, according to the records of the registrar. 

Before going on to relate the development of this department and 
how the plans laid out by the Trustees and the Committee were carried 
out to the advantage and honor of the college through the leading per- 
sonality of the splendid professor appointed, it is of particular interest 
to read the description of the type of exercises which the students were 
given. It must be remembered that the development and health of 
the whole body was the main object stressed by the college, so it was 
toward this objective that the exercises aimed. 


Each class has a uniform of its own, and forming together in a line, in 
the lower room, marches in regular order into the upper hall under its 
respective captain, frequently singing a lively song. The roll is then called 
by the Professor, absences and deportment marked; the members of the 
class then dividing into sections and obtaining their dumbbells, Indian clubs 
or wands, take their places in the central portions of the hall, where they 
go through with an almost endless variety of evolutions, assuming every 
position of the legs, arms, and body possible . . . The lighter gymnastics 3 


5 Op. cit., p. 10. 
6 Ibid., pp. 10-11, 
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here practiced are undoubtedly best adapted to effect the object intended. 
It is surprising what a great number and variety of exercises are here devised 
and practiced, amounting in the course of the year to some five hundred. 


The design is, that all the muscles of the body should be exercised in a 
manner to equalize best the circulation of the blood, to expand the lungs, 
to aid the stomach in the digestion of food, and to strengthen the joints— 
to develop all parts of the body in harmony with the most efficient action 


of the brain.’ 
The last part of the statement above brings up the keynote which 
links physical education with education. It is this fact that there is an 


intimate and necessary connection between the growth of mind and 
body which is so essential to be recognized. And this point Amherst 
saw clearly as is shown in Dr. Allen’s concluding remark: “When the 
inter-dependent relations of body and mind are considered in their 
true light . . . it is scarcely possible to overstate or overestimate the 


importance of physical culture.” 
No matter how carefully a plan may be conceived, a certain amount 


of responsibility still rests on the shoulders of the person put in charge 
as to the success with which it is carried out. In 1860, the first year 
for the trial of this new experiment, the department was in the hands 
of an extremely able and well educated man, Dr. Hooker. But due to 


his age and lack of strength, he was unable to carry on for more than 
a year. His place was taken by Dr. Edward Hitchcock who remained 
head of the department for fifty years, from 1861 to 1911, and under 
whose wise and careful guidance this new child of education grew and 
flourished. 

From the outset, Dr. Hitchcock saw and emphasized the important 
connection between the mind and the body. Again and again in his 
annual reports to the Trustees and in various lectures which he gave 
outside of the college, he stresses this particular point, thus adding 
strength to its educational value. In a paper at a meeting of the Social 
Science Association in Saratoga, New York, 1869, he says: “The 
modern idea is to recognize, control, and direct physical culture, recrea- 
tion, and amusements as a part of our educational system, in order 
to make use of all the energy of the student while in college or school.’ 
Energy, therefore, he refers to as being both mental and physical. 
Again in an article entitled “Physical Training in College” he states 
that, “The attention given to the health of body and mind among 
educational institutions is one of the marked features of modern pro- 
gress.” However, he goes on to lament that, “Like music and some 
other branches of education, physical culture has been appended to 
and recommended by many educational institutions, but in only a 
very few up to the present time has it been made a vital part of the 





TO. cit., pp. 14-1 
1Amherst College ‘hysical Culture, Vol. I, from newspaper clipping, The Re- 
publican. 











92 RESEARCH QUARTERLY 


regular course of culture.” Later, in 1879, in an article entitled “Phy. 
sical Education and Hygiene in Amherst College,” he writes once more 
on the same subject: “The fact is forgotten, that when both body and 
mind are in a healthy condition they are like sworn friends to each other 
but when not in harmonious cooperation . . . they are like bitter enemies 
acting towards one another with the most destructive malignity.” Ip 
summing up Dr. Hitchcock’s opinion of the educational value of this 
department, another quotation is taken from this same article: “Even if 
its methods of management may not be such as can be used in other 
branches of educational work, yet it is certainly valuable to the student 
if by it he is able to maintain more than an average degree of health 
and work.” 


Although innumerable similar quotations could be given showing the 
influence which Professor Hitchcock had in spreading this doctrine of 
the educational importance of physical culture as exemplified by the 
link between mind and body, this is only one way in which he made 
obvious the advantages of requiring such a department in all schools 
and colleges. What he is most famous for along this line is the work 
which he did in his so-called “vital statistics.” In an address by Dr. 
G. A. Leland he mentions: “.. . it can be said without fear of contra- 
diction that the science of anthropometry here first became systemati- 
cally developed.”® By following up his annual reports to the Trustees, 
one reads the step by step development of this work. 

In his first report to the Trustees, written in June, 1862, Dr. 
Hitchcock explains exactly what he means by “vital statistics” and 
what he hopes to accomplish by them. “By this I mean that I record 
his age, weight, height, size of chest, arm and forearm, capacity of 
lungs, and some measure of muscular strength, and post them in the 
Gymnasium. If these statistics are continued for a series of years, 
they will be invaluable not only for physiological science, but also to 
enable us to determine how far the Physical Department is of service 
to the College. In the past year the statistics have shown decided in- 
crease in all particulars.’”’° By putting such emphasis on anthropo 
metrics, Professor Hitchcock immediately placed his department on 
a scientific as well as a practical basis. Naturally his early reports 
have too little material before them for him to make any particularly 
outstanding comparisons. But his twentieth annual report shows the 
end toward which he is working. 

One of the first duties I felt called upon to perform after your appoint: 
ment to this Professorship, was to prepare blanks for several anthropometric 
observations of the students of college. This I did partly to enable the 
students to learn by yearly comparison of themselves how they were getting 
on as regards the physical man. The ulterior object, however, was to help 


9 MSS. in Archives. 
10 J bid. 
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ascertain what are the data or constants of the typical man, and especially 
the college man. I have conceived no theory on the subject, and have 
instituted but very few generalizations; but my desire has been to compile 
carefully and put on record as many of these observations for comparison 
and verification of statistical work in this same direction by many other 
persons in Amé rica and Europe." 


By this time his system of taking measurements has greatly en- 
larged and includes fifty-nine other items added to the original nine, 
besides “the ancestral history and lineaments, the present condition 
of the most important vital organs, and a test of the power of essential 
parts of the body of each student.” It is always his intention that 
the results of this test will be used by the student to tell him his weak 
as well as his strong points, so that he may improve the weak by the 
assistance of the Professor’s directions and the apparatus of the college. 
And again in this work he brings up the old and important item of the 
association of mind and body. 


Another important and interesting value attached to this anthropo- 
metric work is to ascertain the effect of four years’ study upon the individual. 
Whether the comn remark that mental development is often at the 
expense of physical borne out by facts, and if such is the case to find a 
remedy: that men leaving college with good mental endowments may have 
them fortified by a uniformly developed physique. This is a question which 
we may help to settle by a long and careful series of observations.'? 

Just as his articles and lectures on the mind and body could not 


help attracting the attention of the alert educator, this new work in 
anthropometry was gradually brought before the eye of the public, 
bringing excellent publicity to the college, and much honor to the labors 
of the painstaking Doctor. A comment in his twenty-fifth annual report 
mentions the sensation his work is creating: “Our anthropometric 


work is just now exciting as much interest among educators, and elicit- 
ing more letters and talk than did the creation of the Department by 
yourselves 25 years ago.”** And again in his report of 1888, it is 
shown that the results of his observations have been noted abroad as 
well as at home. He casually mentions having received a note from Mr. 
Francis Galton of London congratulating him on his work, and advis- 


ing him to undertake some collateral work of an anthropometric nature. 

Aside from his educative and scientific work, Dr. Hitchcock was 
continually working for the sanitary improvements both of the college 
dormitories and the gymnasium. As the college increased in size and 
the equipment grew old, he urged the building of a larger and more 
modern gymnasium. His pleas were finally heard and answered with a 
generous offer from one of the alumni, Mr. F. B. Pratt. Plans were 
set down in 1893, and by 1895 the building was complete and in run- 


11 Qp. cit 
12 Thid. 
18 | bid. 











94 RESEARCH QUARTERLY 


ning order. The two points which the Doctor particularly stressed as 
a definite necessity for the improvement of sanitation were the addition 
of water closets and baths to the plans. These conveniences which 
today are taken for granted were then looked upon as sensational 
novelties, and brought forth much comment as exemplified by an 
article in Harper's Weekly. The description reads as follows: 


In the basement are two large rooms each 78 feet by 20, and 18 feet 
in the clear, the one for ball and winter tennis, the other for bowling alleys, 
while the rest of this floor is taken up with the sparring-room, the rowing. 
room, the space for large dumbbells, clubs, lavatory, closets, and bathrooms; 
the latter having six full-length tubs and six sponge tubs . . . On the right, 
as you enter the main or west door, you come upon a large dressing-room 
with some three hundred lockers. From here the student may pass in un. 
dress directly into a showerbath room lined with encaustic tiles, where four 
shower baths, a side bath, and douche, with water at any desired temper- 
ture, combine to make bathing a luxury.'* 


The article goes on to eulogize the building of such a gymnasium 
and to encourage similar ones being constructed in other colleges in 
the country by well-to-do alumni. It shows at once that the importance 
of physical education and its place in educational institutions is gradu- 
ally getting a firm foothold in the minds of the American public. The 
conclusion of the article aptly foretells what strides this new department 
will take in the next few years, and the general fine results that will 
come from it. 


If the body of each student, not only at Amherst, but at every seat of 
learning in this land, could be put and kept in such shape, would not the 
gain in efficiency among the men who are to hold the places of trust and 
wide influence be incalculable? The demand that the colleges, besides other- 
wise giving the student his fittest training mentally, should put and keep 
his body in the best shape for effective and sustained mental labor, is already 
heard in many parts of the land. The race among colleges to meet that 
demand has already begun—a race in which prodigious strides will be taken 
in the next ten years. And that college will win which first finds the man- 
mum of bodily strength and endurance consistent with the highest mental 
labor, and then insures that maximum to every student as he graduates.” 


Certainly, on reading this, the Doctor must have felt that his point 
had at last been recognized and carried. 

Always in advance of his contemporaries in the field, Professor 
Hitchcock was among the first to accept and see the worth-while and 
educative side of recreation and sports. Even in his earliest report he 
admits encouraging “playful exercises such as running in grotesque 
attitudes, singing College songs, etc.” His reason for permitting this 

14 William Blaikie, “The Pratt Gymnasium at Amherst,” Harper’s Weekly, Feb. 


21, 1895. 
15 Op. cit. 
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is that “it seems desirable to me that a portion of the animal spirits 
should be worked off inside the stone walls of the Gymnasium, under 
the eye of a College officer, rather than out of doors, rendering night 
hideous.’"® However, it is not until 1887 that he takes any definite 
steps toward the organization of sports as a substitute for regular 
gymnastics and at first there are definite restrictions. 


The only remark I would make about the general plan of physical 
exercises 1S that I am able to give a little greater variety to the students by 
allowing a change in the form of exercise day by day to the few who desire 
it. In other words, in pleasant weather, summer and winter, a student may 
secure by an excuse obtained only for the day, permission to take his exer- 
cise at tennis, baseball, or on horseback, or sawing wood instead of the class 


exercise in the gymnas 


The increased interest and enthusiasm in Amherst athletics is 
marked by the gift to the college in 1889 of a new athletic field pre- 


I 


sented by Mr. F. B. Pratt which only added to the general stimulation 


in this direction. But it is in an article published in the Outlook, May, 
1895, that Hitchcock at last states. the position which athletics right- 
fully claim and will soon obtain through public popular demand. 

.. . In the last few years have grown up the athletic sports which 
demand the field, the air, varied temperatures, sunshine, and the test of 
strength, skill, and sport between man and man. The races and competi- 
tions for speed and tit the feats, the sports, the capabilities of quickness 
and strength, go back for their origin as accepted necessities to Greek and 
Roman times. And they have come in again to stay .. . The demand of 
the public for better health, public and individual, more bodily vigor and 
power, is On us and s y it is for us to recognize it in the Athletic Age. 


He is careful to distinguish between the Athletic Age and the Gym- 
nastic Era which is his title for the regular formal gymnastics which 
he himself had been influential in building up in the previous thirty 
years. He goes on to state that these will continue to stay for the great 
masses giving them a regular and normal development of the body but 
that “this very fundamental work demands a broader and _ higher 
growth of physical prowess,” which can be expressed in the Athletic 
Age in “the necessary spectacular exhibitions without brutality, coarse- 
hess, unfairness, or indelicacy even.” His conclusion is that “the Gym- 
nastic Era has done its work; now let the Era of Athletics come in and 
benefit us as much in the next ten or twenty years as the Gymnastic 
Era has in the past.’ 

It is hardly to be wondered at that the alumni of Amherst College 
should want to show their appreciation and gratitude to “Old Doc” 


_— 


16 MSS. in Archive t annual report to Trustees. 
17 MSS. in Archive wenty-seventh annual report to Trustees. 
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Hitchcock (as he became affectionately called) for the tremendous 
amount of work he put into the building up of the physical education 
department, making it successfully carry out the objectives first sg 
down by President Stearns and the presiding Trustees. They determined 
to present him with a loving cup at the graduation exercises in 1899 
which was also the year of his fiftieth reunion. Dr. G. A. Leland ws 
appointed to make the presentation speech, and in this he mentions 
various instances when the work of the Professor has brought honor 
to the door of his Alma Mater. Among the most outstanding are two 
instances when through his work, Amherst was given international 
attention. In the early seventies, the Amherst compulsory system of 
gymnastics caught the eye of Mr. Tanaka Fujimaro, acting minister 
of education in Japan, and in 1878 President Seelye received a request 
to send someone to Japan who could establish the Amherst system of 
physical training in their schools. 


As a result, within a year, a facsimile of the Barrett Gymnasium, at 
least as to internal arrangement and apparatus, was erected in Tokio and 
put into almost daily use: and within 3 years, 120 young men had been trained 
to teach the Amherst system together with its principles as based on the 
sciences of anatomy, physiology, and hygiene, and 6 or more schools... 
reaching nearly 3,000, both male and female, had been brought under the 
beneficent influence of regular compulsory exercises.1® 


Certainly it was an honor to Amherst that out of all the institu- 
tions in the United States and Europe her system should be chosen as 
a model, and certainly the success of the system falls in turn on the 
shoulders of Professor Hitchcock. 


The second instance of honor paid by another country to Amherst 
was a letter from Professor Miiller of Berlin, an eminent authority, to 
Dr. Hitchcock asking what is being done in the physical education of 
students in the United States. “This letter was sent not to the older 
and greater institutions of Harvard and Yale but to Amherst College 
by advice of our Ambassador to the German Government, Dr. A. D. 
White, who evidently knew where the best information was to be 
found.”*® 


With the outstandingly farsighted plan which established the de 
partment of physical education in Amherst, and with the outstandingly 
farsighted personality of Dr. Edward Hitchcock to carry out this 
original plan, it is not surprising and it can certainly not be contested 
thet Amherst provided the impetus for other educational institutions to 
follow its splendid example in this important department of education 
which cares for the body as well as the intellect. 


18 MSS. in Archives. 
19 J bid. 
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*These volumes i e collections of reports, clippings, articles, programs, an- 
thropometric tables ar rious other things of interest which help to piece together 
the history of the Department. Most of them have not been put together by any one 
publisher or have any ige numbers to refer to, they are simply material gathered 
mainly by Professor Hitchcock himself. I skimmed through them all looking for the 


most interesting materi 








A Study of the Relationship 
of Dominance to the Performance of 
Physical Education Activities 


By LEstie W. IRWIN 


Chairman of the Department of Health and Physical Education 
University of Chicago Laboratory Schools 


HE conventional classification of individuals into right-handed 
and left-handed groups provides very little information regarding 
their manual habits. Yet detailed information concerning the 
way in which the hands and feet are used may have considerable prac- 
tical importance, particularly in the field of physical education. 
When acts of skill in physical education activities are performed, 
usually preference is given to one side of the body. The accepted pro 
cedure is to permit one to use the side of the body which seems natural. 
However, social customs and methods of teaching have established the 
idea that right-sided performance is to be preferred. It should follow 
then that social customs and methods of teaching in physical educa- 
tion have been determining factors in establishing which side of the 
body shall dominate in many acts of skill. 


The implications of dominance in relation to the performance of | 


acts of skill in physical education are far-reaching. It is reasonable to 


suppose that many children are socially right dominant yet physiolog- | 


ically ambidextrous. Perhaps many of such a group should have been 
trained socially left dominant instead of right to obtain the best results 
in performing acts of skill. Or, perhaps they should be encouraged to 
retain their ambidexterity in performing certain skills. The retention of 
ambidexterity in performing manual acts has been noted among boys 
although there is insufficient information on the subject to explain its 
existence. 

A study of the literature reveals the fact that there are at least 
two types of dominance being considered. One is a social dominance 
which is usually conditioned; and the other is what might be termed 
physiological dominance, which deals largely with the preferential 
choice for manual acts aside from social conditioning and the order 
of response when two members of the body respond to the same 
stimulus. In this study social dominance has been considered only 


This paper is an excerpt of a thesis submitted in partial fulfillment of the require- 
~- for the degree of Doctor of Philosophy, Graduate College, State University of 
owa. 
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insofar as it is necessary for purposes of checking results and making 


comparisons. 

The purpose of this investigation is to study certain fundamentals 
pertinent to an understanding of dominance of the upper and lower 
extremities and its relation to the performance of physical education 
activities. The order of response when two members of the body re- 


spond to the same stimulus by simple flexion movements was used as 
4 measure of dominance. The approach to the problem requires pri- 
marily a study of native or inherent unilateral organization although 
it is necessary to study actual performance for purposes of comparison. 

The specific points to be considered are: 

1. The measurement of handedness and footedness of boys of 
varying age groups as shown by the order of response. 

2, The measurement of dominance as exhibited through actual 
performance of physical education activities. 

3. A determination of the relationship of dominance to the per- 
formance of physical education activities as shown by a comparison of 
actual performance with the order of response. 


REVIEW OF THE LITERATURE 


Reports on various phases of social dominance are abundant. Com- 
paratively few studies are available pertaining to physiological domin- 
ance and especially is this true with respect to its relationship to the 
field of physical education. A few studies of physiological arm domin- 
ance are particularly valuable. However, with regard to physiological 
foot dominance there is practically no information. For that reason 
the part of this study dealing with dominance of the lower extremities 
necessarily will be larger exploratory. 

Travis and Herren,* in a study of simultaneous antitropic move- 
ments of the hands of stutterers, attempted to determine whether both 
hands start to move at exactly the same instant when the subject at- 
tempts to move them at the same time but in opposite directions. The 
results of this experiment indicated that right-handed subjects lead 
more frequently with the left hand while left-handed subjects lead 
more frequently with the right hand. No significant difference seemed 
to be found between the groups, relative to simultaneous leads. The 
explanation set forth for this behavior is that the attention was focused 
on the non-dominant member, thus causing it to lead the movement. 

Metfessel and Warren? studied action-currents in simultaneous 


ee 





_' L. E. Travis and R. Y. Herren, “Studies in Stuttering, V. A Study of Simultaneous 
Antitropic Movements of the Hands of Stutterers.” Archives of Neurology and Psychiatry, 
22, (1929) pp. 478-494 

* Milton Metfessel and Neil D. Warren, “Overcompensation by the Non-Preferred 


Hand in an Action Current Study of the Simultaneous Movements of the Fingers.” 
ournal of Experimental Psychology, 17 (1934) pp. 246-256. 
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movements of the fingers. The results showed that, as a whole, there 
was a definite tendency for both action-current leads and movement 
leads to favor the hand not used in writing, probably due to overcom. 
pensation of the less used hand in an attempt at simultaneous move. 
ment. Orton and Travis * in studying action-currents in stutterers and 
normal speakers found that in the right-handed normal speakers dur- 
ing the simultaneous flexion of the digits of the two hands action. 
currents tended to arrive first in the right forearm of a majority of the 
subjects. 


In a study of the relation of precedence of movement in homologous 
structures to handedness, Tuttle and Travis* attempted to measure 
native or inherent unilateral organization and to determine its relation- 
ship to ordinary expressions of unilateral choice. Three experimental 
groups were set up in order to test the influence on lead preference of 
instructions and the task involved in responding. A right-handed, a 
left-handed, and an ambidextrous group were selected for study by use 
of a laterality index. 

It was concluded that the precedence of lead in simultaneous con- 
traction of homologous muscle groups is determined largely by in- 
structions given and the task involved. 

Vogel *® studied the relationship of dominance to acts of skill by 
employing the same technique used by Tuttle and Travis.® The acts 
of skill measured were batting and throwing a baseball. Twenty mem- 
bers of a varsity baseball team were employed as subjects. 


The conclusions were that physiologically right dominant individ- 
uals both throw and bat right-handed. The physiologically left domin- 
ant individuals show a mixed behavior in performing the acts of bat- 
ting and throwing although the majority of them show right-handed 
response. The physiologically left-handed individuals show right-handed 
performance. 


Analysis of the studies reported pertaining to the measurement of 
the order of response of the arms shows that there has been difficulty 
in securing responses of the arms apart from attentional control. The 
results obtained by Tuttle and Travis seem to indicate that when a 
more complicated stimulus is used movements of the arms are rela- 
tively free from attentional control. 


8 Samuel T. Orton and L. E. Travis, “Studies in Stuttering. IV. Studies of Action 


Currents in Stutterers,” Archives of Neurology and Psychiatry, 21, (1929) pp. 61-68. - 


4W. W. Tuttle and L. E. Travis, “The Relation of Precedence of Movement in 
Homologous Structures to Handedness.’”’ suPPLEMENT TO THE RESEARCH QUARTERLY, 
(University of Iowa Studies in Physical Education) VI, (October, 1935) pp. 3-14 

50. H. Vogel “The Relation of Dominance to Acts of Skill,” supPLEMENT TO THE 
RESEARCH QUARTERLY, (University of Iowa Studies in Physical Education.) VI, (October, 
1935) pp. 15-18. 

6 Op. cit. 
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PROCEDURE 

The primary purpose of this experiment is to study the physio- 
logical dominance of the upper and lower extremities and its relation 
to the performance of physical education activities. The order of 
response when two members of the body respond by simple flexion 
movements to the same stimulus was obtained in six different situations. 
In situation one the right arm was tested against the left: in situation 
two, the right foot against the left; in situation three, the right arm 
against the right foot; in situation four, the right arm against the left 
foot: in situation five, the left arm against the left foot; and in situa- 
tion six the left arm was tested against the right foot. 

In order to have a basis for comparing the results of the order of 
response test with the way subjects actually perform in physical edu- 


cation activities, an athletic dominance index test was made which 
covered a wide range of activities. This test was constructed for sub- 
jects in the upper age groups. 

The athletic dominance index was not practical for subjects under 
ten years of age as they had not performed many of the activities 


listed. Subjects of this age were not considered mature enough physio- 
logically to obtain a reliable indication on some of the activities even 


if they had been required to perform them. In view of this fact an 
indication of dominance of the subjects in the lower age groups was 
secured by the administration of a number of simple physical perfor- 


mance tests. 


APPARATUS AND TECHNIQUE 


The apparatus used in obtaining the order of response when two 


members of the body responded to the same stimulus consisted of a 
stimulus unit, a response unit, and a recording unit. A part of the stimu- 
lus and response units was somewhat similar to those used by Tuttle 
and Travis’. 

The Stimulus Unit—The stimulus unit shown in Fig. 1 consisted 
of a bank of four six-volt radio pilot lights, each wired separately to a 
spring contact key so that any desired combination or series of flashes 


might be obtained 


The Response Unit—Two separate parts made up the response 
unit. For the arms, two spring contact keys were mounted on an ele- 
vated base and arranged in circuit as shown in Fig. 1. For the feet, 
two spring contact keys were mounted on a flat platform approxi- 
mately two inches above the floor and large enough to support both 
feet. Supports extended above the surface of the platform on the front 
and in the middle to make sure the keys touched the subject’s feet in 


7 Op. cit. 
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H 


approximately the same place. The circuit arrangement is shown in 
Fig. 1. The keys for both the feet and arms were mounted from be. the 
neath the bases in such a way that when the keys were closed the base | 
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Fic. 1. Circuit arrangement for the stimulus and response units. 
































served as a support for the parts being tested, to permit complete re arm 
laxation. The keys for the left arm and foot were wired to the same | gnj{ 
signal magnet. The same arrangement was true for the right arm and earl 
right foot. 
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The Recording Unit.—The recording unit was arranged to receive 
the pens from the signal magnets as shown in Fig. 1. It consisted of a 
roll of white glazed paper, three inches in width, two rubber rollers 
one set above and in contact with the other and similar in appearance 
to a clothes wringer, two ink pens, and a synchronous motor used in 
turning the rubber rollers to draw the paper across a flat metal surface 
at the rate of 90 inches per second. The speed at which the paper 
moved across the metal surface was arrived at after considerable ex- 
perimentation with a number of subjects. The object was to secure an 
optimum speed for separating the responses so that the order of re- 
sponse could be readily determined. The signal magnets were attached 
to an adjustable arm above the flat surface across which the paper 
moved. The ink pens were set in the signal magnets to write on the 
paper as it moved across the flat surface. 


Obtaining a Record.—In obtaining a record the subject sat before 
a table on a stool adjusted to his height. The base holding the arm 
keys on the table was adjusted so that the subject was in a comfortable 
position when the backs of the forearms were placed against the keys 
to make the circuit. The bank of lights in the stimulus unit was placed 


six feet in front of the table and in line with the vision of the subject. 
The keys operating the lights and the recording apparatus were placed 
on a table behind the subject. The operator stood behind the table. 


The signal magnets were adjusted so that both pens touched a line, 
drawn by means of a straight-edge, across the paper. The pens marked 
an unbroken line on the glazed paper as it moved across the metal sur- 
face, 

In the first situation the subject was instructed to place the backs 
of the forearms against the keys in the armboard and to lift the arms 
as quickly as possible when lamps one and two flashed simultaneously. 
The combination of flashes to which the subject responded was arrived 
at after considerable experimentation with a number of subjects. The 
object was to make the stimulus as difficult as possible in order to 


direct the attention of the subject completely to the stimulus and 
thereby prevent concentration on the movement of one part. The 
operator flashed right and wrong combinations indiscriminately so 
that the subject would not be forewarned of the correct combination. 
When the subject lifted his arms from the keys in response to the cor- 
tect combination of light flashes the circuit was broken and the pens 
recorded a break in the line on the glazed paper as shown in Fig. 2, 
(Land R). Between fifteen and thirty-five records were taken of the 


arm responses in this situation. The number of records taken depended 
on the reaction of the individual. Some pupils showed signs of fatigue 
early due to the intense concentration required. 
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The foot-board containing the keys was placed under the table 
and adjusted to the subject in such a way that the plantar surfaces 
of the bare feet, just back of the metatarsal heads, would make contact 
with the keys to make the circuit. After a short rest the subject was 
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Fic. 2. Records showing (1) right lead (2) simultaneous lead (3) left lead. 


instructed to place his feet on the keys in the foot-board and to raise 
them from the keys as quickly as possible, keeping the heels in con- 
tact with the foot-board, when lights one and two flashed together as 
in the first situation. Approximately the same number of records were 
taken in this situation as in the first. 

Records in situations three, four, five, and six, as previously de- 
scribed, in addition to the two just mentioned were obtained in a simi- 
lar manner. 

Scoring the Records:—In determining the order of response from 
the records the paper was drawn through a box holding a straight- 
edge. If the breaks in the inked lines for each response occurred s0 
close together, as shown in Fig. 2, that no difference was shown by the 
straight-edge, it was recorded as a simultaneous response. In case 
of a difference in the time of response of the two parts it was recorded 
in favor of the part responding first. 

In scoring the records the number of responses in each situation was 
tabulated and totaled. The formula 


RA+¥S 
N 
was applied to the responses in situations one, three, and four wherein 


xX 100 * 


* This is a variation of the formula used in determining the laterality index. 
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the right arm was tested against the left arm, the right foot, and the 
left foot. In situation two wherein the right foot was tested against 
the left, the same formula was used with RF (right foot) being sub- 
stituted for RA. In situations five and six wherein the left arm was 
tested against the left foot and the right foot, ZA (left arm) was sub- 
stituted for RA. In situations one, three, and four, a score between 80 
and 100 inclusive indicated right arm dominance; between o and 20 
inclusive, left arm or foot dominance; and between 21 and 79 inclusive, 
ambidexterity. In situation two the same divisions were used although 
a score between 80 and 100 inclusive indicated right foot dominance 
and between © and 20 left foot dominance. In situations five and six 
the same divisions were used. A score between 80 and 100 inclusive 
indicated left arm dominance and between o and 20 inclusive left 
or right foot dominance depending on the parts being tested. 

The particular divisions for indicating dexterity were decided on 
after a part of the data had been collected. A preliminary study of 
the data showed that very few subjects responded one hundred per 
cent in favor of a part in any of the six situations in the order of re- 
sponse test. Also, the results of the simple physical tests and the ath- 
letic footedness and handedness indices showed that a large majority 
of individuals performed some activities with the less dominant part. 

In view of these results it at once became apparent that dominance 
as measured by the order of response tests and the performance of phys- 
ical activities must be dealt with in degrees and within certain limits. 
Otherwise, few of the subjects could be classed as right or left dominant 
although they may have responded or performed highly in favor of 
one part. For the purpose of this study it was thought necessary to 
allow for this lack of absolute dominance and set the limits so that 
if a large majority of the responses were in favor of one part it could 
be classed as dominant. 


Reliability of the Order of Response Tests——The reliability of the 
order of response test was determined in each of the six situations by 
administering the tests a second time to 76 subjects. The reliability 
coefficient for the right arm versus the left arm was .95-+.007; the 
right foot versus the left foot, .84-+.02; the right arm versus the right 
foot, .88++.02: the right arm versus the left foot, .93-+.01; the left 
arm versus the left foot, .go-+.o1; ‘and the left arm versus the right 
foot, .89+.02. 

Athletic Dominance Index.—In securing an indication of athletic 
dominance or the way in which subjects taking the order of response 
lest actually performed certain skills in physical education activities, 
a list of twenty-four questions pertaining to the hands and twenty-two 
questions pertaining to the feet were answered by each subject ten 
years of age and above. Forms 1 and 2 show these questions. 
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A number of different sports are represented in the questions per- 
taining to the use of the hands. A majority of the questions were asked 
on phases of a sport wherein it required a preference of one arm jn 
performing the activity. The same procedure was followed in making 
the questions pertaining to the feet although foot dominance is not as 
readily determined as in the arm due to a lack of knowledge regarding 
the function of a dominant foot in performing some acts of skill. The 


FORM 1 


ATHLETIC HANDEDNESS INDEX 


I eine smell ee Ried ha oe igie 6 1 eee ee Date 
ee Give any details concerning a change in 
handedness 


SHH SHEESH HEHEHE HEHEHE HEHEHE EEE EEE EEE TEER EE EEE EEE EEE E EEE EES, 


Put a circle around the R, L, or E found in the right-hand margin follow. 
ing each question to show whether you prefer to use your right, left, or either 
hand in the activity described. 


1. When playing baseball, with which hand do you prefer to throw? .. RLE 


2. With which hand do you prefer to throw a football? .............. RLE 
3- When playing tennis, with which hand do you prefer to hold the 
SEED nendrabidenenhes6e400en 50 soeescecess000eedreeecneemiaenn RLE 
4. When playing basketball, which hand do you prefer to extend above 
ME RUE EE I EE os vices cece cccccavtevccccoseese eee RLE 
5. When playing basketball, with which hand do you prefer to shoot for 
basket when coming in on the right side of the backboard? ........ RLE 
6. When playing basketball, with which hand do you prefer to shoot for 
basket when coming in on the left side of the backboard? ........ RLE 


7. When playing handball, with which hand do you prefer to serve? .. RLE 
8. When playing golf, with which hand do you prefer to place your ball 


MERCED Sch GAh a Rhas AF RNG x +0 00 0000004500060 00 08 oem RLE 
g. When playing volleyball, if you do not hit the ball with both hands, 

with which hand do you prefer to hit it? .............. ccc eeeeees RLE 
to. With which hand do you prefer to pitch horseshoes? ............+. RLE 
11. With which hand do you prefer to put a shot? ...........seeeeee RLE 
12. With which hand do you prefer to throw a javelin? .............. RLE 
13. With which hand do you prefer to throw a discus? .............06 RLE 
14. When playing basketball, with which hand do you prefer to dribble 

Es he RER EE ncn eene chee e4ses eons eoneeeesnnne cee RLE 
15. When playing badminton, with which hand do you prefer to hold the 

EE. Si casi ee east ke an aes cbbsescs% 0kscs¥00eeeesens eee RLE 


16. When playing volleyball, with which hand do you prefer to serve? .. RL E 
17. When playing ping-pong, with which hand do you prefer to hold 

ES BOLO EEE TTT eT eT RLE 
18. When playing softball, with which hand do you prefer to pitch? .... RL E 
19. When playing softball, with which hand do you prefer to catch the 


ball when making a one-handed catch? ..............---eeeeeeeee RLE 
20. When doing the jump and reach, with which hand do you prefer 
5 ¢ 5 2p e eee i RLE 


21. When shooting an arrow, with which hand do you prefer to draw 
EE SS nr rere RLF 
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22, When shooting a gun, with which hand do you prefer to pull the 


Meee eee eee eee eee eee eee eee RLE 
23. When playing baseball, how do you prefer to bat? .....:.......... - L ~ 
L 


x. When playing golf, how do you prefer to drive? ................ 


FORM 2 


ATHLETIC FooTEeDNEss INDEX 


CC Eee Bi csaxs ee Eee ee cree 
Present footedness................ ..Give any details concerning a change of 
EE Uiniig's.k'y 40.0 000 00nd 6065440 and ebe ek aaaebe bashed nah se eae eee 


Put a circle around the R, L, or E found in the right hand margin follow- 
ing each question to show whether you prefer to use your right, left, or either 
foot in the activity described. 


1. When playing soccer, with which foot do you prefer to make a free 
EN acta cp. 5:0 6's 60 aA nh h's eee EDOM Ree Coke cnet 

. When playing soccer, with which foot do you prefer to dribble? ... 
. With which foot do you prefer to punt a football? .............. 
. In starting a sprint, which foot do you prefer back? .............. 
. When hurdiing, which foot crosses the hurdle last? ................ 
. When doing a hopping relay, on which foot do you prefer to hop? .. 
. When doing a standing hop, step, and jump, on which foot do you 
See teme CRG BOD? 2c scccccccesasssess (Vas geehns o2aihon 
8. When doing the running high jump, which foot leaves the ground 
EE iaikih.o ss 000s05d ea heesewe Kekweed Rade aeew sen Senne nen 

9. When doing the running broad jump, which foot leaves the ground 
Ny ans fs 0c ca acee see beunneegh lesa Rieoatshabreahnevewee 
10. When shooting free throws, which foot do you prefer back? ...... 
1. When doing a pivot in basketball, with which foot do you prefer 


FP RPRRRARA 


v~] 
ee Fr PP Ferrer 
Be & SM Fae |e 


ye) 


Esk 46.46.0008 b0ds.04 pk eam eesmeedaaeaeebabhewetbesua rn RLE 
12, When playing basketball, which foot leaves the floor last in jumping 
Ty BEMMOED 663 scdcscedenseteicabibhaseusonetacouhs RLE 
13. When swimming, with which foot do you prefer to push off from the 
LD . 0000 cntdssunenes ob beundenscehubedteteensees RLE 
14. When doing a rope skip with one foot, on which foot do you prefer 
bh '66ta0ss +0cendensssseeéansyevnueeenbabensedneeeabe RLE 
15. In taking a football linesman’s stance, which foot do you prefer 
cher then sos 00tsensabssheeeceet hh aeeeeentenssciekes RLE 
16. When climbing a ladder, with which foot do you prefer to take the 
NEE. se 0.dseaerwaneadinendaninaaeeiemaibee RLE 
17. When playing soccer, with which foot do you prefer to kick a 
ST ids <6 660.0 6's edbiiegin tinh wnek reine aceke RLE 
18. When doing a running hop, step, and jump, with which foot do you 
TT dvsicos+oangebeetensionnsnelias Mameenneeeae RLE 
19. When ice skating, which foot do you prefer to lift from the ice in 
i EERE Aas te RLE 
20, When roller skating, which foot do you prefer to lift from the floor 
ED ... .. << cedkeadhelsmecenutibeuneaiienditenasiienss salen RLE 
4. With which foot do you prefer to drop kick a football? .......... RLE 


11, When mounting a bicycle, which foot do you prefer to swing over? R L E 
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entire list of questions for both the feet and hands was selecte 
after considerable experimentation in administering questions and hay. 
ing pupils perform the activity asked in the questions to a number 
of subjects at various age levels. 

In administering the test, if a subject was doubtful about which 
hand or foot he used in performing the activity asked in any question, 
he was instructed to try the activity before giving the answer in order 
to be sure the answers were reliable. Each question was answered as 
to whether the subject used his right or left arm or right or left foot 
in performing the activity. If there was no preference it was 50 in- 
dicated. 


Scoring the Athletic Dominance Index.—In scoring both the handed- 
ness and footedness questions, the number of right, left, and simul 
taneous responses was determined and the formula 

R+WE 
—me Sf 260 
N 


was used. The same divisions to indicate dominance as in the order of 
response test were used in this test. That is, a score between 80 and 
100 inclusive indicated right dominance; between 21 and 79 inclusive 
ambidexterity; and between o and 20 inclusive left dominance. 


Reliability of the Athletic Dominance Index.—The athletic domi- 
nance index tests for both handedness and footedness were given a 
second time to find whether the results would be consistent. Sixty- 
nine cases were included for handedness and seventy cases for footed- 
ness. 

The reliability coefficient for the handedness index was .99+.001 
However the unequal distribution of cases cast some doubt on the te- 
sults of the correlation. For that reason the scores for the fifty right- 
handed subjects, after excluding the scores for the left-handers and 
ambidexters, were correlated. The reliability coefficient was .64+.06. 
This coefficient was unusually low in comparison due to the fact that 
the scores for right-handed subjects, according to the divisions set for 
handedness, ranged between 80 and 100 inclusive, which meant that 
step-intervals were small and a slight change unduly affected the rel 
ability coefficient as such close discrimination is unnecessary in mea 
suring dominance. 

The reliability coefficient for footedness as measured by the ath 
letic dominance index was .97+.006. 


Simple Physical Tests for Boys under Ten Years of Age.—For boys 
under ten years of age, the. following simple physical performanct 
tests were given to secure an indication of arm and foot dominance: 
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1. The soccer free kick 
9. The soccer dribble 


3. Hopping on one foot 

4. Jumping a gap between mats. 

<. Standing start from behind a line. 

6. Arm and shoulder girdle strength as measured by an inverted back 


and leg dynamometer 
7. Baseball batting 
8. Baseball throwing 
9. Dribbling a 14-inch softball with a hockey stick. 


These tests are described in detail in Form 3. 


FORM 3 


DESCRIPTION OF SIMPLE PuysIcAt TEstTs 
oR Boys UNDER TEN YEARS 
or AGE 


Soccer Free Kick—A regulation soccer ball was placed on the ground and 
the subject was asked to take a short run and kick it. The foot used in kicking 
the ball on each trial was recorded as the dominant foot. 


Soccer Dribble—A regulation soccer ball was placed on the ground and the 
subject was asked to dribble the ball a distance of thirty yards. The foot used 
in dribbling in each trial was recorded as the dominant foot. 

Hopping on One Fi The subject was asked to hop a distance of thirty 
feet on one foot. The foot used in hopping was recorded in each trial. 

Standing Start from Behind a Mark.—A line two feet in length was drawn 
with chalk on the gymnasium floor to serve as a starting line. The subject was 
asked to assume a standing start position behind the starting line. At a signal 
from the starter the subject ran ten yards. The back foot in the starting position 
was recorded in each trial as the dominant foot. 


Jumping a Five-Foot Gap Between Gymnasium Mats.——Two gymnasium mats 
were arranged to provide five-foot gap between them. The subject was asked 
to take a short run and jump the gap. The foot leaving the mat last was recorded 
in each trial as the dominant foot. 


Arm and Shoulder Girdle Strength—A back and leg dynamometer was in- 
verted and attached to an over-head frame so that the height could be adjusted 


to the subject. The handk yrdinarily attached to the chain of the dynamometer 
Was removed and a flying ring was attached in its place in order to provide a 
secure grip for the hand 

In giving the test the dynamometer was adjusted to the height of the sub- 
ject so that the plantar surfaces of the feet touched the floor with the arm grip- 
ping the ring fully extended above the head. Each subject was permitted one 
practice pull with each arm. Then he was given two pulls with each arm and 
the best score in pounds recorded as dominant. The subject was asked to alter- 


nate the order of the arms in securing the final score. 


Hockey Dribble—A 14-inch softball and a hockey stick were given to the 
subject. He was asked to dribble the ball a distance of thirty yards. The score 
was recorded as to whether he dribbled the ball right-handed or left-handed. 
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Baseball Batting—The subject was asked to select a bat from several ly; 
on the ground and take his batting position beside home plate. He was permitted 
to swing at three pitches. A 12-inch softball was used. The score was recorded 
as to whether he batted right-handed or left-handed. 


Baseball Throw.—The subject was asked to throw a 12-inch softball at , 
canvas target. The arm used in throwing was recorded. 


Scoring the Simple Physical Tests ——In scoring the records of the 
five tests pertaining to the feet, an attempt was made to secure a domi- 
nance index comparable to the order of response scores and the ath- 
letic dominance index administered to the upper age groups. To obtain 
this index for each subject the number of right foot and left foot per. 
formances in the ten trials of each test was totalled and the formula 


R 
— X 100 
N 


was applied. In this formula R equals the number of right foot per- 
formances and N equals the total number of performances. Although 
the index secured is similar to the scores on the order of response tests 
and the athletic index they must be compared with reservations for 
in administering the simple physical tests no provisions were made for 
preferences as in the athletic index tests. 

The simple physical tests obtained to indicate arm dominance were 
not considered reliable enough measures of pure arm dominance to 
warrant their being combined for an index. The results of these tests 
will be discussed and treated separately, largely for the purpose of 
showing the influence of certain factors in dealing with arm dominance, 
rather than as an indication of dominance free from bilateral influences 
and early conditioning. 

In the arm and shoulder girdle strength test the arm having greater 
strength was considered as the dominant arm for the purpose of this 
study. In case the strength of the two arms was equal they were con- 
sidered ambidextrous. 

In the baseball throwing, baseball batting, and the hockey dribble 
tests the score for each subject was recorded either right or left corres 
ponding to actual performance. 


DATA AND DISCUSSION 


The subjects for this experiment consisted of 239 elementary and 
high-school boys ranging in ages from six to eighteen years. The entire 
group was tested in situations one and two of the order of respons 
tests, wherein the right arm was tested against the left arm and the 
right foot against the left foot. One hundred twenty-four of the sub 


jects ten years of age and above were tested in situations three, four, 
five, and six wherein the right arm was tested against the right foot, 
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the right arm against the left foot, the left arm against the left foot, and 
the left arm against the right foot. 

The athletic index for both the arms and feet was secured on the 
154 subjects ten years of age and above. For boys under ten years of 
age, simple physical tests were given to secure an indication of domi- 
nance. 

For purposes of comparison four age groups were used. Group one 
consisted of pupils six to nine years inclusive; group two, subjects ten 
to twelve years inclusive; group three, subjects thirteen to fifteen years 
inclusive; and group four, subjects sixteen to eighteen years inclusive. 

Tables I, II, and III show the results of the subjects’ statements of 
handedness and footedness, the order of response test, and the physical 
tests to determine footedness in group one. According to Table I, 80 
per cent stated that they were right-handed, 20 per cent left-handed, 
and none ambidextrous; 80 per cent were right-footed, 18 per cent 
left-footed, and 2 per cent ambidextrous with respect to the feet. By 
the order of response test 47 per cent of the 85 subjects were right- 
handed, 18 per cent left-handed, and 35 per cent ambidextrous. Seven 
per cent were right-footed, 21 per cent left-footed, and 72 per cent 
ambidextrous. Twenty-six per cent of the 85 subjects according to the 
physical tests for footedness were right-footed, 9 per cent left-footed, 
and 65 per cent ambidextrous. 

Assuming that the stronger arm is the dominant arm 38 per cent 
of the 85 subjects in group one were right-arm dominant, 32 per cent 
left-arm dominant, and 31 per cent may be considered ambidextrous 
since they registered the same score with both arms. 

Eighty per cent of the subjects in group one both batted and threw 
right-handed and 17 per cent performed these acts with the left hand. 
Eight-two per cent dribbled the softball with a hockey stick right- 
handed and 18 per cent left-handed. It should be noted that no pro- 
visions were made for ambidexterity in baseball throwing, batting, and 
the hockey dribble test, for actual performance in these activities 
seemed to have been established at an early age. Any number of trials 
given in administering the tests brought the same results with each in- 
dividual. 

TABLE I 


SUMMARY OF THE RESULTS OF THE SUBJECTS’ STATEMENTS 
oF HANDEDNESS AND FOOTEDNESS IN GROUP ONE 




















. a Handedness Footedness 
Age —aetm 6 A A RF LF A 
6 3 3 ° ° 3 ° ° 
7 32 27 5 ° 26 6 ° 
8 21 19 2 ° 19 2 ° 
9 209 19 10 ° 20 7 2 
Total 85 68 17 re 68 15 2 
Per cent 80 zo ° 80 18 2 
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TABLE II 


SUMMARY OF THE RESUI~™” OF THE ORDER OF RESPONSE 
TEST IN SITUATIONS JNE AND Two SHOWING 
THE DOMINANCE IN GROUP ONE 























First Second 
Age No. of Cases Situation Situation 

RA LA A RF LW &@ 

6 3 3 re) ° ° ° 3 

7 32 17 5 10 - 7 23 

8 21 10 3 8 I 4 16 

9 29 10 7 12 3 7 19 
Total 85 40 15 30 6 18 61 
Per cent 47 18 35 7 21 72 

TABLE III 


SUMMARY OF THE RESULTS OF THE PHYSICAL TESTS 
GIVEN TO SuBJECTs UNDER TEN YEARS OF AGE 
TO DETERMINE FootepNess (Group ONE) 











" Dominance 
Age No. of Cases RF LF A 
6 3 ° ° 3 
7 32 II 3 18 
8 21 6 I 14 
9 20 5 4 20 
Total 85 22 8 55 
Per cent 26 9 665 





A comparison of subjects’ statements of handedness and the results 
of the order of response tests in group one showed that there is but 
little agreement between them. This might be expected as young child- 
ren are likely to determine their handedness by the performance of a 
few activities such as writing or throwing a baseball. The baseball 
batting, baseball throwing, and the hockey dribble supported the sub- 
jects’ statements. However, these activities are likely to be conditioned 
at an early age in the subjects and the results were as expected. The 
‘ results of dominance as measured by the arm and shoulder girdle 
strength were in harmony with the order of response test. 

There was a wide difference between subjects’ statements of footed- 
ness and the results as shown by the order of response test. Apparently 
the subjects tended to think that the same foot and arm are dominant. 
This is logical in that foot dominance is not as readily determined as 
arm dominance and there are not so many situations wherein fod 
preference is involved. The results of footedness as determined by 
actual performance in the five simple physical tests are in harmony 
with the results of the order of response test and in disagreement with 
the subjects’ statements of footedness. 

Tables IV, V, and VI show a summary of the results of subjects’ 
statements of handedness and footedness, the order of response test, 
and the athletic dominance index in groups, two, three, and four. 
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TABLE IV 
SUMMARY OF THE RESULTS OF THE SUBJECTS’ STATEMENTS 
OF HANDEDNESS AND FOOTEDNEss IN AGE GROUPS 
Two, THREE, AND Four 
a i salt het Handedness Footedness 
Age _ _— oe RF LF A 
gn ge Group Two 
10 23 17 6 ° 17 6 ° 
II 9 4 5 ° 4 5 ° 
12 14 10 4 ° 9 4 I 
Total 46 31 15 ° 30 15 I 
Per cent 67 33 fe) 65 33 2 
Group Three 
13 13 12 I ° 12 I ° 
14 29 26 3 ° 26 3 ° 
15 2 18 2 ° 17 I 2 
Total 62 56 6 fc) 55 5 2 
Per cent 90 fe) ° 89 8 3 
Group Four 
16 20 18 2 ° 19 I ° 
17 19 17 2 ° 16 2 I 
18 7 7 ° ° 7 ° ° 
Total 46 42 4 ° 42 3 I 
Per cent gI 9 ° oI 7 2 
Total 
All Cases 154 129 25 re) 127 23 4 
Per cent 
All Cases 84 16 ° 82 15 3 
TABLE V 
SUMMARY OF THE RESULTS OF THE RIGHT ARM AGAINST THE LEFT ARM AND 
THE RicuHt Foot AGAINST THE LEFT Foot OF THE ORDER OF RESPONSE 
Test ry AGE Groups Two, THREE, AND Four 
First Second 
Age No. of Cases Situation Situation 
RA LA A RF LF A 
Group Two 
10 23 II 5 7 5 I 17 
II 9 2 5 2 2 2 5 
12 14 5 5 4 8 2 4 
Total 46 18 15 13 15 5 26 
Per cent 39 33 28 33 II 57 
Group Three 
13 13 7 I 5 2 re) II 
14 29 18 4 7 3 4 22 
15 20 14 2 4 4 4 12 
Total 62 39 7 16 9 8 45 
Per cent 63 II 26 15 13 73 
Group Four 
16 20 14 3 3 7 4 9 
17 19 II I 7 7 2 10 
18 7 4 ° 3 I 3 3 
Total 46 29 4 13 15 9 22 
Per cent 63 9 28 33 20 48 
Total 
All Cases 154 86 26 42 39 22 93 
Per cent 
___Alll Cases 6 «7 # 2 25 14 60 
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TABLE VI 
SUMMARY OF THE RESULTs OF THE ATHLETIC INDEX SHOWING 
DomMINANCE IN AGE Groups Two, THREE, AND Four 











Handedness Footedness 
Age No. of Cases RA LA A RF LF A 
Group Two 
10 23 17 6 ° 3 2 18 
Ir 9 4 ‘ I ° I 8 
12 14 10 I 5 4 5 
Total 46 31 13 2 8 7 31 
Per cent 67 28 4 17 IS 67 
Group Three 
13 13 II I I 2 ° II 
14 29 26 I 2 10 ° 19 
15 20 18 2 ° 6 ° 14 
Total 62 55 4 3 18 ° 44 
Per cent 89 6 5 29 o 71 
Group Four 
16 20 17 2 I 3 ° 17 
17 19 17 I I 6 I 12 
18 7 7 ° fe) 4 ° 3 
Total 46 41 3 2 13 I 32 
Per cent 89 7 4 28 2 70 
Total 
All Cases 154 127 20 7 39 8 107 
Per cent 
All Cases 82 13 . 25 5 _ 69 





In group two, 67 per cent of the 46 cases said that they were right- 
handed, 33 per cent left-handed, and none ambidextrous; 65 per cent 
were right-footed, 33 per cent left-footed; and 2 per cent ambider- 
trous. According to the order of response test 39 per cent of the 46 
cases were right-handed, 33 per cent left handed, and 28 per cent ambi- 
dextrous; 33 per cent were right-footed, 11 per cent left-footed, and 57 
per cent ambidextrous. By the athletic dominance index, 67 per cent 
were right-handed, 28 per cent left-handed, and 4 per cent ambider- 
trous; 17 per cent were right-footed, 15 per cent left-footed, and 67 
per cent ambidextrous. 

Ninety per cent of the 62 cases in group three stated that they 
were right-handed, 1o per cent left-handed, and none ambidextrous; 
89 per cent were right-footed, 8 per cent left-footed, and 3 per cent 
ambidextrous. Sixty-three per cent of the 62 cases in group three were 
right-handed according to the order of response test, 11 per cent left- 
handed, and 26 per cent ambidextrous; 15 per cent were right-footed, 
13 per cent left-footed, and 73 per cent ambidextrous. By the athletic 
index 89 per cent were right-handed, 6 per cent left-handed, and 5 
per cent ambidextrous; 29 per cent were right-footed, none left-footed, 
and 71 per cent ambidextrous. 

The results of the subjects’ statements in group four showed 9! 
per cent of the 46 subjects right-handed, 9 per cent left-handed, and 
none ambidextrous; 91 per cent were right-footed, 7 per cent left- 
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footed, and 2 per cent ambidextrous. By the order of response test 63 
per cent of the 46 cases were right-handed, 9 per cent left-handed, and 
28 per cent ambidextrous; 33 per cent were right-footed, 20 per cent 
ieft-footed, and 48 per cent ambidextrous. The athletic index showed 
§o per cent right-handed, 7 per cent left-handed, and 4 per cent ambi- 
dextrous; 28 per cent were right-footed, 2 per cent left-footed, and 70 
per cent ambidextrous. 


The total results for the 154 cases in groups two, three, and four 
showed that according to their statements of handedness and footed- 
ness 84 per cent were right-handed, 16 per cent left-handed, and none 
ambidextrous; 82 per cent were right-footed, 15 per cent left-footed, 
and 3 per cent ambidextrous. By the order of response test 56 per cent 
were right-handed, 17 per cent left-handed, and 27 per cent ambidex- 
trous; 25 per cent were right-footed, 14 per cent left-footed, and 60 
per cent ambidextrous. The total results of the athletic index secured 
on 154 subjects ten years of age and above showed 82 per cent were 
right-handed, 13 per cent left-handed, and 5 per cent ambidextrous; 
25 per cent were right-footed, 5 per cent left-footed, and 69 per cent 
ambidextrous. 

A comparison of the results of the athletic index test, the order of 
response test, and the subjects’ statement of dominance shows: 


1. There is close agreement between subjects’ statements of handed- 
ness and the way they actually perform as shown by the athletic index. 
However, there is but little agreement between statements and per- 
formances with regard to footedness since 82 per cent of the 154 sub- 
jects on which the athletic index was obtained stated that they were 
right-footed and 2 per cent ambidextrous. Actually, 25 per cent were 
right-footed and 69 per cent ambidextrous. 

The discrepancy between the subjects’ statements of footedness and 
the way they actually perform as shown by the athletic index was in 
agreement with the results shown in group one and may be attributed 
to the same reasons as those stated for group one. That is, there is 
less conscious use of the feet with respect to dominance combined with 
the fact that in the performance of many activities the dominant foot 
is not always easily determined. 


2. There is a lower percentage of right-handed subjects in each 
age group according to the order of response test than by the athletic 
index test. The reverse is true of ambidexterity. This indicates that 
many of the subjects actually performing activities right-handed are 
inherently ambidextrous as the number of left-handed subjects seems 
fo remain fairly constant in all age groups. The fact that many changes 
occur from right-handedness to ambidexterity while the left-handed 
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group remains fairly constant indicates the operation of social pressure 
to right-handedness. 


3. The order of response test, the athletic index, and the simple 
physical tests are in agreement in showing a lack of foot dominance 
comparable to the arms. According to the results of the tests a majority 
of subjects are classed as ambidextrous with respect to the feet and 
apparently have not established foot dominance. This might be ex. 
pected due to the fact that there is less pressure to footedness than to 
handedness. Both the athletic index and the order of response test show 
a higher percentage of ambidexterity of the feet than hands in ail age 
groups. 


A comparison of the handedness and footedness of the 154 subjects 
in groups two, three, and four by the order of response test and the 
athletic dominance index test shows that 65 per cent of the 127 right- 
handed subjects by the athletic dom‘nance index test were right-handed 
by the order of response test, 3 per cent left-handed, and 32 per cent 
ambidextrous; of the 20 left-handed subjects by the athletic index 
test, 5 per cent were right-handed, 90 per cent left-handed, and 5 per 
cent ambidextrous by the order of response test. In the athletic index 
ambidextrous group, 29 per cent were right-handed, 57 per cent left- 
handed, and 14 per cent ambidextrous; of the 39 subjects in the right- 
footed group by the athletic index, 33 per cent were right-footed, 1; 
per cent left-footed, and 54 per cent ambidextrous. In the left-footed 
group according to the athletic index, 13 per cent were right-footed, 
50 per cent left-footed, and 38 per cent ambidextrous by the order of 
response test. In the athletic index ambidextrous group, 23 per cent 
were right-footed, 12 per cent left-footed, and 64 per cent ambider- 
trous. The results of this comparison show that 44 of the 127 subjects 
in the athletic index right-handed group were not right-handed by the 
order of response test. However, 40 of the subjects were lost to the 
ambidextrous group against 4 to the left-handed group. The left 
handed group seemed to remain constant as 18 of the 20 subjects were 
left-handed by both tests. This seems to indicate that if the inherent 
left-handed tendency in a subject is such that he remains left-handed 
in performing activities regardless of outside pressure, there is likely 
to be less question about his handedness. 


The comparison of footedness shows that 26 of the 39 right-footed 
subjects by the athletic index are not right-footed by the order d 
response test. Twenty-one of the 26 were lost to the ambidextrous 
group. In the athletic index ambidextrous group, 38 of the 107 sub 
jects were not ambidextrous with respect to the feet by the order 0 
response test. This lack of agreement between the footedness % 
measured by the order of response test and the athletic index might bt 
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expected in view of the fact that all tests showed the majority of sub- 
jects ambidextrous 

Table VII shows the results of the order of response test for 124 
subjects in situations three, four, five, and six. In situation three 
wherein the right arm was tested against the right foot, 59 per cent 
were arm dominant, 2 per cent foot dominant, and 39 per cent exhi- 
bited no dominance; the right arm against the left foot showed 40 
per cent arm dominant, 6 per cent foot dominant, and 55 per cent 
showed no dominance; the left arm against the left foot showed 58 
per cent arm dominant, 3 per cent foot dominant, and 39 per cent 
showed no dominance; the left arm against the right foot revealed 58 
per cent arm dominant, 7 per cent foot dominant, and 35 per cent 
showed no dominance. 

The results of the order of response tests in situations three, four, 
five, and six indicate: 


1. When dominance between the arms and feet exist, it is in favor 


of the arms, although there are a large number of cases in which no 
dominance is exhibited 


2. There seemed to be a tendency for the right arm to be dominant 
over the right foot more often than over the left foot. 


3. Right arm dominance in situations three and four became more 
pronounced in the upper age groups. 


TABLE VII 











SUMMARY OF THE RESULTS OF THE ORDER OF RESPONSE TEST IN 
SITUATIONS THREE, Four, Five, anp Srx SHOWING DOMINANCE 
EACH OF THE Four AGE Groups* 

: ' Third Fourth Fifth Sixth 

No. of =e : =e ° P . . . 
Group Ceses Situation Situation Situation Situation 
RA RF A RA LF A LA LF A LA RF A 
One 18 6 2 10 4 3 1% * « @ ~~ = = 
Per cent 33 «Ir «56 23 i: «| 667 50 6 44 3 6 19 
Two 2 10 Oo 12 : 8 a 14 o 8 8 «r 3 
Per cent 45 O 55 23 9 68 64 o 36 82 5 14 
Three 43 31 -—_—: 26 oO 17 4 2 289 — a. 
Per cent 72 2 26 60 Oo 40 56 5 40 51 5 44 
Four 41 Oo I5 14 3 24 es 2 ww im 5 18 
Per cent 3 O 37 34 «7 «59 61 2 37 44 12 44 
Total 124 3 48 49 7 68 72 4 48 72 9 43 
Per cent 59 2 39 40 6 55 58 3 39 58 7 35 

* Situation thre 


n against the right foot; situation four, right arm against the 


left foot; situation fiv arm against the left foot; situation six, left arm against the right 


foot. 


4. Left arm dominance in situation five remained fairly constant 
in all age groups 


5. Left arm dominance in situation six was more distinct in the 
lower age groups. 
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SUMMARY AND CONCLUSIONS 


The purpose of this investigation is to study the relationship of 
the order of response when two members of the body respond to the 
same stimulus to the performance of physical education activities, Ip 
the upper age groups an athletic performance test covering a wide 
range of physical education activities was used as a basis for com. 
parison. In the lower age groups an indication of dominance was 
secured through the administration of simple physical tests. 

From the results of the data secured from 239 elementary and 
high schools boys the following conclusions were drawn: 


1. The results of both the athletic dominance index and the order 
of response test on 239 subjects show that handedness does not ap- 
proximate a normal distribution. The scores for footedness were more 
evenly distributed due to the fact that a much higher percentage of 
subjects were ambidextrous with respect to the feet. 


2. There is close agreement between subjects’ statements of 
handedness and actual performance. The reverse is true for footed- 
ness. Apparently the subjects tended to think that the same foot and 
arm are dominant. This is likely due to the less conscious use of the 
feet with respect to dominance combined with the fact that in the 
performance of many activities the dominant foot is not always easily 
determined. 


3. The results of the order of response test, the athletic index, and 
the simple physical tests indicate that a majority of the subjects are 
ambidextrous with respect to the feet and even in the upper age groups 
foot dominance had not been thoroughly established as shown by 
actual performance. The lack of foot dominance throughout all age 
groups tested may be due partly to a lack of social pressure in footed- 
ness. In handedness social pressure may have been a strong influence 
in the earlier years. 


4. When the arms and feet are tested against each other the indi- 
cations are that dominance is in favor of the arms. There were few 
cases where a foot was dominant when tested against an arm. How- 
ever, there were a number of cases wherein no dominance was exhibited. 


5. There is a lower percentage of right-handed subjects in each 
age group according to the order of response test than by the athletic 
dominance index. The total results in age groups, two, three, and four 
in which both measures were secured showed that by the athletic 
dominance index 82 per cent of the 154 subjects were right-handed. 
By the order of response test 56 per cent were right-handed. This 
indicates that many of the subjects actually performing physical edv- 
cation activities right-handed are inherently ambidextrous as measu 
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by the order of response test. This indication gains added support by 
the fact that in the order of response test 27 per cent of the 154 sub- 
jects were ambidextrous and by the athletic dominance index 5 per 
cent were ambidextrous. In other words the left-handed subjects re- 
mained fairly constant by both tests and the ambidextrous group by 
the order of response test increased through a change from the right- 
handed group by the athletic index. This change from right-handedness 
to ambidexterity strongly indicates that social pressure to handedness 
is in operation. This should not be interpreted to mean that those 
subjects right-handed by the athletic index yet ambidextrous by the 
order of response test should necessarily discontinue right-arm usage 
for undoubte(ly many and perhaps all of them may have used the 
right arm dominantly if there had been no pressure to right-handedness 
in the beginning as the fact that they were ambidextrous gave them 
the same chance of performing right-handed as left-handed. However, 
more attention to the subjects in this group particularly during their 
early years may serve to eliminate some of the difficulties often arising 
from hand-dominance and eventually improve methods of teaching 
beginners. 


This experiment was carried out under the direction of Dr. W 
W. Tuttle, Department of Physiology, University of Iowa. 








Strength, Power, and “Femininity” as 
Factors Influencing the Athletic Per- 
formance of College Women 


By AILEEN CARPENTER 


Southern Illinois State Teachers College 
Carbondale, Illinois 


be the weaker sex, unable to equal, much less to excel, men in ath- 

letic performance. Miss Agnes Wayman sums up these opinions 
when she says, “It is commonly agreed by the medical profession and 
among physical educators that girls and women present certain phy- 
siological, anatomical, and emotional differences which should limit 
to a certain extent their participation in physical activities.”’*'* 

From the physiological point of view, it seems to be agreed that 
men are stronger than women. Rogers states that “In New York an in- 
vestigation of the strength of munition workers revealed that the aver- 
age industrial woman had less than half the strength of the average 
industrial man.” He continues, ‘“Man is about 43 per cent muscle and 
woman about 36 per cent muscle.” Williams, Dambach, and Schwend- 
ener contribute, “In proportion to weight and size the arm and shoulder 
muscles of the male are stronger than those of the female.”’® Still in 
a physiological vein, Wood and Brownell state, “Metabolism is less 
rapid in women than men, the ratio being 100 to 141. Women, bio- 
logically, are in general anabolic in type, while men are catabolic.” 
Scales for determining the Physical Fitness Index for men and women 
are different. The men are consistently expected to have greater 
strength for their height and weight. 

On the anatomical side women are again at a disadvantage. As 
Williams says, “The pelvis of the female is much broader after adole- 
scence, which gives to the femur a marked obliquity. This mechanical 
disadvantage interferes with the running ability of the girl. In all 
movements of the lower extremities there is likely to be a marked 
lateral sway of the pelvis.”® Other authorities agree with general 
statements similar to Sharman’s, “Women and girls are not so wel 
suited mechanically as are men and boys to participate in events re 
quiring speed in running or unusual muscular strength.””** 


Fe Eve down, or up, women have been generally considered to 


*Indices refer to Bibliography at end of article. 
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McCurdy sums up the situation when he states, “Differences in 
the type of exercise depend chiefly upon the differences in the physical 
structure of man and woman. Women are smaller than men and they 
are built in different proportions. The arms and legs are proportionally 
shorter, the trunk longer, the pelvis much broader. The oblique angle 
at which the thigh bone is attached to the pelvis interferes with the 
ability of women in running. Red corpuscles are less numerous in 
women than in men. Limited physical strength in women may be 
partially due to lack of use, but physiologic differences are also opera- 
tive.”*° 

With these opinions in mind, this study was undertaken in order 
to determine to what extent the frequently mentioned strength, power, 
and “femininity” influence athletic performance. 

The strength factor in this study is considered in two ways. The 


Total Strength is the result of adding the scores for back and leg lift, 
chin, dip, right and left grip, push, pull, and twenty tests using the 
Martin technique.° The Physical Fitness Index is computed from the 
scores of each individual in the tests included in the Rogers battery 
omitting lung capacity.* Total Strength gives the individual’s attained 


score; P. F. I. gives the strength in relation to what it should be for 
her age and weight. 

The Sargent Jump is considered to be an excellent indication of an 
individual’s power. The score for the Sargent Jump is used in this 
study to represent the power factor. 

The track and field events included a sixty-yard dash, six-pound 
shot-put, and standing broad jump. These were scored according to 
tables based on data from a large group. Because achievements in 
track and field have been shown to be most typical of an individual’s 
athletic ability, the scores of these three events combined are used in 
this study as an indication of the individual’s athletic performance. 

The femininity was more difficult to score because no plan for its 
determination is to be found in the literature. Therefore, a scale for 
scoring masculinity or femininity of build had to be worked out. 

Measurements of shoulder breadth, thigh girth, elbow width, chest 
girth corrected for fat, and hip width corrected for fat were secured 
for one hundred college men and as many college women. The material 
for the men was taken from the data of Dr. Everett Marshall and Mr. 
Earl Greene. The measurements were all taken according to directions 
published by McCloy. Each measurement was divided by the indi- 
vidual’s height. The Ponderal Index, the cube root of weight divided 
by height, was computed for each individual. Correlations were then 
computed between the ponderal index and each of the five measure- 
ments for men; the same was done for the women. Regression lines 
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were computed and drawn on each scatter diagram. These were then 
paired off, shoulders of men and women, hips, chests, elbows, and 
thighs. A large chart was drawn for each pair of regression lines allow. 
ing for the lowest and highest scores for both. The regression lines 
were then transferred to the charts, thus showing graphically the dif. 
ference between the men’s and women’s averages for each measurement. 

In order to score how far an individual deviated from the women’s 
average toward the men’s side, masculinity or in the opposite direction, 
femininity, lines were fitted by mathematical formulae to divide into 
four equal parts the space between the men’s regression line and the 
women’s regression line. Each of these four divisions was considered a 
zone. In order to measure further deviation either way several more 
zones of equal space were fitted to the far sides of the regression lines, 
The charts were then ready for use in scoring individuals. The two 
center zones between the masculine and the feminine averages were 
considered zero. The zone from zero toward the masculine average was 
considered —1, or one toward masculinity, the next zone —2, and so 
on. The zone between zero and the feminine average was 1, next 2, 
and so on. Consequently, if a score read —7 the individual would be 
judged to be quite masculine in that trait while if the score were 7 
she would be judged to be quite feminine in the measurements being 
scored. 


Example of chart: 
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An individual having a ponderal index of .o225 and a hip index of 


1580 would have a femininity rating of —2 for that measurement. 
Another having a ponderal index of .0225 and a hip index of .1730 
would have a femininity rating of 3 for that measurement. 

When these charts were completed, every girl was scored for each 


of her measurements and the five scores were added to give her a femi- 
ninity rating. In many cases the scores were consistently masculine or 
feminine. In many others, however, there were sharp differences be- 
tween measurements, or one score would be so greatly different that 
the total would be thrown in its direction. This was often due to 
shoulders. When each of the scores was correlated with the total, 
shoulders showed an 7 of .7419 with the total. The next highest cor- 
relation with the total was thigh girth with an r of .3923. Shoulders 
showed a higher correlation by almost .5 (.4496). This iooked suspi- 
cious. It was then decided to determine the standard error of the dif- 
ference. This was divided into the difference itself. For the shoulder 
index, this was only .192, which showed that although shoulders vary 
considerably, they vary as considerably in both sexes so that they are 
not a true differentiator between the sexes. The four other indices 
gave ratios that ranged between 8.04 and 12.2, demonstrating that 
they are of much greater value. It was decided to multiply each of 
the four scores by 10, leave shoulders out, and thus by adding the four 
get a true femininity rating. Now, with the four measures of body 
build and the Ponderal Index, an individual’s type of build from the 
standpoint of femininity could be quickly judged through the use of 
these charts. 


With the scales determined and the femininity scores for each of 


the one hundred college women tabulated, the problems in the study 
of the influence of strength, power, and femininity upon athletic per- 
formance could be attacked. 

In all of the correlations given below, the following notation will 
be used: 

o= Track and Field score 


1= Femininity score 

2= Sargent Jump 

3=PF I. 

4= Iowa Brace test 

5 = Burpee test 

6= Percentage over or underweight for build. 


It was thought that over and underweight might have some in- 
fluence on the various scores. The percentage of over or underweight 
. Was computed and correlated with the various items used in the study 
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(See Table II). This showed a slightly negative correlation with track 
and field, Sargent Jump, the Iowa Brace test, and the Burpee test, a 
slightly positive correlation with P.F.I. and with femininity. Over ang 
underweight seemed, also, to have a negligible effect on correlations 
when it was partialed out, or held constant (see Table ITI). 

To what extent does the strength of an individual affect her ath. 
letic performance? In order to answer this question the track and field 
scores combined were correlated with the total strength score giving 
an r of .3959. The P.F.I. score was then correlated with track and 
field resulting in an r of .3347. Although these correlations are some. 
what low, they show a definitely positive relationship between strength 
and athletic performance. It may, then, be assumed that the stronger 
individuals are superior to the weaker in athletic performance as 
judged by their track and field records. It will be found, however, upon 
reference to Table III that partialling out the P.F-.I. results in a sur- 
prisingly slight lowering of the zero order correlations. 

Are the individuals possessed of more power superior in athletic 
performance? For the answer to this question, Sargent Jump records 
were correlated with those for track and field. The resulting r of .5267 
demonstrated that there is a positive relation between power and 
athletic performance as judged by track and field scores. Wherever 
Sargent Jump is partialed out, or held constant, the r is lowered, made 
a smaller positive or a larger negative correlation (see Table III). This 
would seem to indicate further that power is an important component 
of an individual’s several abilities. 


When both the Sargent Jump and the P.F.I. are combined to pre- 
dict track and field, a much better result is obtained, R 0.23 =.5748. 
When these are added to the femininity score, a multiple correlation 
of .6058 is obtained. 


The third question would then be: Are the individuals who are 
more feminine of build superior in athletic performance to those of 
more masculine build? The femininity rating was correlated with the 
track and field scores. In this case r = —.1892 + .0650 a small nega- 
tive relation showing that the masculine build is so very slightly more 
favorable to athletic performance as to be a rather negligible factor— 
much less important than the factors of strength and spring. Hips alone 
correlated with dash alone gave an r of —.0514, an even smaller correla- 
tion than that of the totals, —.1892. When some combinations of 
Sargent Jump, P.F.I., and over and underweight are held constant, 
however, the femininity index shows a higher correlation with athletic 
ability (see Table III). It goes only as high as —.2960, not a very 
significant correlation. It is always negative, thus indicating that the 
masculine type of build is always a slight advantage athletically. 








eS 








cabil 
test® 
the : 


and 


addi 
are 

mar 
und 


the 
mu 
sur 


wa: 
fou 


the 


ath 
str 





etic 
ords 
267 
and 
ever 
ade 
This 
nent 


pre- 
748. 
tion 


are 
e of 

the 
ega- 
nore 
or 
Jone 
rela- 
5 of 
ant, 
letic 
very 

the 





STRENGTH, POWER, AND “FEMININITY” 125 


The next question is that of the effects of differences in motor edu- 
cability and skill. The Iowa revision of the Brace test and the Burpee 
test® were used to measure this as well as possible. The story is told by 
the zero order and multiple correlations obtained. 


r 04 = .4947 

r 05 = .3499 

0.45 = .5009 
0.456 = .5213 
0.24 = .6099 
0.245 = .6179 
0.1245 — .6570 
0.12345 — .6740 
0.123456 = .6741 


DRRRRAD 


It will seem that the Brace correlates very well with athletic ability, 
and that the addition of the Burpee test (Ro.45) does not raise this 
correlation appreciably. Over and underweight aid a little, but the 
addition of the Sargent Jump brings it up sharply. When these three 
are in the picture, the femininity index raises the correlation very 
markedly indeed. The addition to these of the P.F.I., and the over and 
underweight do not add much to the values of the multiple correlations. 
The partial correlation is r 01.245 = —.2821. 


CONCLUSION 


From the results of this study it would seem, first, that power, or 
the ability to contract the muscles under load at maximum speed, and 
muscular strength are the two most important factors we have mea- 
sured, so far as their influence on athletic performance is concerned. 
Of these the power factor is by far the more important. Secondly, a 


masculine type of build is of relatively lesser influence upon athletic 
performance, though with this sampling what influence it does have 
was favorable to athletic ability. The factor of motor educability was 
found to have a large influence upon athletic ability, when combined 
with the Sargent Jump to give a relatively high predictive correlation, 


the best obtained for any two test variables. 


It would seem then that programs of physical education for girls 
may safely disregard the matter of build, and, if they desire to promote 
athletic ability, may safely concentrate upon developing the requisite 


strength, speed, and skill related to the performance of the athletic 
events. 








126 RESEARCH QUARTERLY 












































TABLE I 
INTERCORRELATIONS OF FEMININITY TOTAL AND ITS COMPONENTS 
Thigh Hips Elbow Chest Femininity | 
Thigh ih | = 
Hips —.114I sites 
Elbow 0623 1150 Sats York 
Chest —.1290 2505 0383 eee 
Femininity 6225 5311 » 632 1662 
eee 1931) 
TABLE II mpl 
INTERCORRELATIONS 
° I 2 3 4 5 6 
: o. Track and Field Oe } _lishec 
1. Femininity —.1892 — 
2. Sargent Jump 5267 .0574 gin | Cp 
3. Fea 3347 —-I14I  _—.2086 aes " 
4. Iowa Brace 4947 —.0182 4062 8.1724 wre 
5. Burpee 3499 .1366 3169 8.2715 .4063 sini catio 
6. Over and Underweight —.0767 .1669 —.1652 .2722 —.1095 —.0440 .... | 
B. Si 
TABLE II Phi 
PARTIAL AND MULTIPLE CORRELATIONS ( 
(Zero order r given in parentheses) 
y oI = —,1892 r 04.1 = .5005 (.4947) tion. 
ry O1.2 =—.2593 (—.1892) r,i14 =—.0182 ' : 
yr 01.3 =—.1613 (—.1892) r 14.2 =—.0455 (—.0182) milla 
rf 01.23 —=—.2350 (—.1892) r 14.3 —=—.oo15 (—.0182) 
r 01.6 =—.2055 (—.1892) r 14.23 =—.0418 (—.0182) | 
r 01.26 = —.2960 (—.1892) A. S. 
. r 01.36 = —.1564 (—.1892) r 05.1 = .3862 (.3499) | 
ry 01.236 = —.2551 (—.1892) ris =.1366 % 
r 01.245 = —.2821 r 15.2 = .1250 (.1366) phia: 
r 15.3 = .1753 (.1366) | 
ro2 = .5267 r 16 =.1669 Febii 
r 02.1 = .5484 (.5267) r 16.0 =.1557 (.1669) 
r 02.3 = 4934 pars - 
F 02.13 = 5178 (.5207 r 23.1 = .2169 (.2086) — 
r 02.6 = .5227 (.5267) 7 45.23 = .1534 (.1366) 
¥ 25.3 = .2764 (.3169) 
r03) == 3347 r 24.3 = .3842 (.4062) 
r 03.1 = .3210 (.3347) r 23.6 = .2672 (.2086) 
r 03.2 = .2707 (.3347) 
Y 03.12 = .2474 (.3347) r 0.12 = .§707 
r 03.26 = .2811 (.3347) R 0.13 = .3675 
r 03.6 = .3706 (.3347) R 0.23 = 698 
R 0.123 = .6058 
13 = OS74 R 6.01 = .2782 | 
Yr 12.3 = .1038 (.0574) R 0.45 = .§209 
r 12.6 = .0879 (.0574) R0o.245 = .6179 
r13 9 =—.1141 R 0.1245 = .6570 
r 13.6 —=—.1618 (—.1141) R 0.12345 = .6740 
r 13.2 —=—.1293 (—.1141) R 0.123456 = .6741 
r 13.26 = —.1996 (—.1141) R 0456 =.5213 | 
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A Study of the Behavior of Boy Campers 


By ALVIN ZANDER 
University of Michigan 


PURPOSE 
‘T= purpose of this study is to discover the types of behavior, 


and the frequency thereof, that result from a tabulation of the 
daily reports of the Camp Frisbie leaders, for the Summer of 


1937: 
SOURCE OF DATA 


The daily reports summarized herein were filled out by a leader, or 
a committee of leaders at Camp Frisbie during the summer of 1937. 
This camp is owned and operated by the Episcopal Church of the State 
of Michigan for boys from seven to twelve years of age. It accommo- 
dates seventy-five children and is staffed by a crew of twenty-eight, 
fifteen of whom come into direct contact with the campers as a part of 
their duty and thus are responsible for the evening reports. 

The camp served 215 boys over the whole summer. Each boy’s 
stay varied from one to eight weeks. The campers came from middle- 
class, church-going families which helped to minimize the behavior diffi- 
culties that would be due to a low social-economic status. 

The leaders ranged from sixteen to twenty-three years of age. One- 
third of the fifteen have had at least one year of experience as a leader 
in some camp. All the counselors had been to camps when they were 
younger. None of them had had any course in camp leadership. The 
camp counselor training of the group was limited to a series of seven 
two-hour lectures by the director and an all-summer series of fifteen 
minute early morning discussions. A list of suggestive items to which 
the leaders might refer for inspiration in the writing of their daily 
anecdotes and comments was posted in the counselor’s club rooms. 

The daily reports were written by each leader directly following 
taps. The comments made contained any information about the 
camper, or any thinking thereon that the leader deemed worth report- 
ing. 


PROCEDURE 


In the tabulation of the leader comments it was arbitrarily decided 
whether or not the behavior described in the remark favored the full- 
est functioning of the child’s abilities and talents. Some of the state 
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ments are in the child’s favor and some of the items are unfavorable 
criticisms. If the comment was unfavorable it was included in a tabula- 
tion that describes behavior detrimental to the child. If the item was 
complimentary it was included in a tabulation of remarks descriptive 
of actions that are beneficial in one’s daily living. Those statements 
that are neutral, such as “O.K.,” “same kid,” “nothing new,” etc., are 
omitted in the tabulation. 

The tabulations were made in three different camper groupings: 
first, a tabulation of all the remarks made in the evening reports over 
the whole summer and for all the boys who attended camp; second, 
a tabulation of the comments made about the campers who stayed from 
six to eight weeks; and third, a tabulation of the comments made about 
the one- to five-week campers. 


DISCUSSION 


Table I shows the tabulation of the favorable remarks for the entire 
camp arranged in order of frequency. 




















TABLE I 
FAVORABLE COMMENTS ABOUT CAMPERS—ENTIRE GROUP 
Comments Total Frequency 
1. A fine boy or camper, (general statement) ............eeeeeeeeeceees 313 
eenetes TORMIAY, WHERE BO BON ...ccccnccccavdercscocesseacces 202 
S mevene sell, cheerful, BODO 2 ..cccccescensrecccosevcscoesesoues 147 
CONROE! SUGRUURIIED: 6 o:sicscsin aoe pide oads ewes seed erdosnt 112 
5. Confident, mixing well, becoming more poised ..............-+ee00: 104 
6. Constructively aggressive for self-improvement, active .............. 92 
9. Likable, well liked, accepted by group .........ccccccccccccccccce . Q2 
8. Is leader or is assuming leadership in group ............cceeeeeeeees 67 
i 55 66 occ c cheanbhehine + cues a bab bae ke he eas > an 0m —— 
ear. 20 nin $0 CURIE ii scscs ca cemenaeoavevesesescanned 53 
11. Has ability or is improving in ability in camp skills ................ 50 
12. Has good etiquette, or etiquette is improving .................0eeeeee 49 
eae, Meemtaey interested i tHE .occnccccesconececssccsccoceccws 45 
14. Robust, health good. Fine physical specimen ...............seeeeeees 40 
15. A good influence sass des leit Walshe in tak tak ne aaa te tien me 13 
EE ais ain 55.00 oncaudastevancdeenes sebeieeennnauenrateenuen 5 


Total number of comments 





The most frequently made favorable criticism, and perhaps the 
most easily made, is the one that heads the list in Table I, namely, that 
the boy is fine, is a good camper, and is a comfort to the harassed 
leader’s existence. The second most frequently complimentary comment 
concerns the boy’s willingness to cooperate with the leader and with 
others when there is work to be done around the cabin.? 





ine is interesting to note that the detailed tabulation by cabins showed that the 
be manned by one of the poorest leaders in camp made seventy remarks about the 
wingness of the boys to help. None of the other cabins had more than 27 remarks on 


this topic, 
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The third most frequent favorable item describes the camper’s fun 
that day, or his cheerfulness, or his outspoken enjoyment of camp life, 
Often the leader merely noted the one word “improving,” making it 
the fourth most frequent notation. Other frequently mentioned re. 
marks that are favorable to the boy’s personality are: “becoming more 
poised”; “constructively using time”; “likable, well liked, accepted 
by the group”; “minds well, is obedient, does what he is told to do.” 

Table II shows a tabulation of the unfavorable comments arranged 
in order of frequency. 











; TABLE II 
UNFAVORABLE COMMENTS ABOUT CAMPERS—ENTIRE GROUP 
Comments Total Frequency 
z. Snows off, attracts attention, acts superior .........ccccccccccesvcchn 223 
ee Se. eee eer 169 
3. Teasing, quarreling, grouchy, disturbs others ...............eseeeee 139 
4. Spoiled, overdependent, super-sensitive, babyish .............. oe 
5. Flaunts rules, disobedient, minds poorly .................ceeeeeeeees III 
S. Reer OO EU, TUE GF COGDEERTION 0.0.6. cece ccceccccccscoseesnnen III 
7. Indifferent, lack of interest in activities .................eceeeeeeees 75 
ee BOI, gg 5 oc cin 00 g's seb etiseeceeeewewein 1 
6. Geat of cabin, mot accepted, losing favor .............cccsscsccsess 69 
ae ete isle xg wie e'6'6 0.4 416.5 0'8's «01040 & ace eccmnicese age 66 
ee I EE OPORNNS ooo a c ciek ccc ccnesesseeescsecceseeeln 65 
ae Sohn in b:6 abt 40'0'bia 0.4.0. d 0 a6 4 EARS. O eee wo eg 59 
ys I II, TEE oo ccc cc ic ccnscccccccsvecscscscececesnn 52 
i I 06 kins baGee cs. 0r ds 00eede es Oe eds 60eeuen nn 43 
LLL LIT OTE TT CCCP OTT EERE TE OCCT EET 41 
3G. Gees Bee Ghee care Of property, careless ......ccccccccsccccccecseunn 33 
OO EAS Se ee re 31 
I os aba os roa ed savewcceee ee cebees+sacns ee 31 
NL icicin nie nie wiessin-e a s6ulbibcds vod weaeeaedsie'< «aes ee 25 
SG, BEATROG GVOTACHIVILY, WASTE CNETEY ...... ccc cccccccccccccsocsuten 23 
I, ao aD a alabo ko 8405-650 0's 4 000s ss eee eenes os eee e 23 
I I RY a iaiainidle a ikainin dared @4.9 4 o's 00% 0'6'0.0's 04008 ' 00055 22 
23. Not responsible, unreliable, undependable ..................0.eeeeees 22 
Ss 5, santa SCE Gi eit ss 40 04516 6.64 040.000 6 00 000s ees 0 0eeN 16 
eee ane 14 
IN MAE CIN soap win o's 6.4 00:0 010 a0 dbda = dime e ea 65058 CE 1639 





Table II is led by the comment about the boy’s tendency to attract 
attention, act superior, and be noisy, all of them totaling to the situa- 
tion that the child is an excessive recognition seeker. The second most 
frequent comment on the negative side of the ledger concerns the retir- 
ing actions and the way that the camper avoids others. The third dis 
cusses the tendency of the camper to be a source of irritation to others 
with his teasing, quarreling, or grouchiness. The fourth describes the 
babyishness of the camper including his dependency and spoiled child 
behavior. The fact that the child minds poorly and is disobedient comes 
in for the fifth greatest number of remarks. The three remarks made 
least often were, in order of infrequency; apparent inferiority feelings, 
lying, not reliable. 
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In the detailed, by-cabin tabulations there is no indication that 
behavior problems increased in number according to increase in age.” 
In fact, just the opposite occurred in these findings. The two youngest 
groups had many more unfavorable remarks made about them per 
capita, and per cabin, than the cabins which contained the oldest boys 
in camp, although the latter were next highest in frequency of un- 
favorable observations. 


Over the whole summer, and in considering the entire camp attend- 
ance, there were more unfavorable remarks than favorable ones in the 
ratio of 1,639 to 1,442. One would expect such a situation since the 
reports are intended to make a record for the leader of all the personal- 
ity quirks that need straightening and are also to serve as a source of 
information for the director so that he may have some knowledge 
of the daily adjustment of the boys in camp. Thus, it is likely that the 
leader would feel that uncomplimentary comments are more urgent 
and more worth noting than the favorable comments. The unfavor- 
able comments are much more specific—that is, exactly descriptive of 
specific behavior—than are the favorable statements, which are usually 
vague generalizations about the qualities that the boy possesses. 


THE BEHAVIOR OF THE SIX- TO EIGHT-WEEK CAMPERS 


The tables for the whole camp were broken down into a tabulation 
of statements made concerning the campers who stayed from six to 
eight weeks, 23 in number; and a table containing the comments made 
about the campers who stayed for periods ranging from one to five 
weeks, totaling 192. 

This separation was made because it was thought that the pre- 
valence of boys who were in camp for a small number of weeks, and 
the difficulties of adjustment that such short-period campers have, 
caused the unfavorable comment table to be unduly weighted in some 
areas. It was thought necessary, therefore, to make a separate tabula- 
tion of the six- to eight-week campers who were in camp long enough 
to become more surely adjusted, and to compare this group with a 
group which attended camp for a shorter period of time, the one- to 
five-week boys. 

Table III shows the result of the tabulation of favorable remarks 
for the six- to eight-week campers. 

The ranking of these items is not much different than the favorable 





comments made about the whole camp. The rankings of the tabulation 
areas describing the improvement, the likableness and the leadership 

*W. E. McClure, “Characteristics of Problem Children Based on the Judgment 
of Teachers,” Journal Juv. R search, 1929. 


L. Ackerson, Children’s Behavior Problems, University of Chicago Press, 1930. 
Both of these writers claim that problems increase in frequency with age up to 
€ years of 10 to 13, when there is a decrease. 
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TABLE III 
FAvORABLE COMMENTS ABOUT CAMPERS—SIX-TO-EIGHT-WEEK CAMPERS 

Comments Total Frequency 
1. Fine boy or camper (general statement) .........................0., 116 
EE ee ee ee ee 14 
a) Cen SUNY, SUM 00 BGI) 0... 5. cee cee cece cscecee scuwenn 41 
A. ames, Wem meee, accented by group ..........2.0..cecccescccecaen 34 
5. Leader or assuming leadership in group ........................ — 
6. Confident, mixing better, becoming poised ........................,, 26 
ee Or ener tT ernst 24 
8. Ability, and improvement in ability in camp skills .................. 19 
er ee os as cesses sans eeersegesocass ell 3 
ek oa be ce tas ss cucv eveeeud tied cous ddbee «oe 
Re ees Or, Ne IE OO URETS. Cn gnc nw ce ccc cece cwscccuc seamen II 
12. Good etiquette, or etiquette improving ............................ II 
13. Alert, mentally interested in many things .........................,. 3 
14. Robust, health good, fine physical specimen .......................,. 2 
A inc ks shes cked beens oapamrs ademas : vere 
en Dela s seis 44s dk asd Kido.0 6 4 aie Sas Cea woe wdlog a 0 
CE OPT eT ee TELE CERT ET eTRT TE TORE 417 





of the boy are higher in this table than in the table for the whole camp. 
The counselor’s most frequent observation’ in the boy’s favor falls 
again in the area of the general statements about the boy’s fineness and 
his ability as a camper. The second most frequently mentioned item 
on this table concerns the fact that the boy is improving in some re 
spect; third, the camper cooperates readily, is willing to help; fourth, 
the boy’s likableness; fifth, his leadership. 


Table IV shows the results of a tabulation of the comments that 
are unfavorable to the six- to eight-week campers. 


The reader may note the ranking of various items by inspection of 
the table. This table shows that the comments concerning the camper’s 
withdrawn traits, his excitableness, and his insolence are all much lower 
in ranking in this six- to eight-week tabulation than they are in the 
tabulation for the whole camp. The three most infrequently made 
comments about this veteran group in order of infrequency are messi- 
ness, temper displays, and lack of interest. Each of these areas ranks 
much higher in the tables for the entire camp group. 


The total number of favorable remarks made about the six- to 
eight-week campers is more—nearly one-fifth—than the total number 
of unfavorable remarks made about the same group. It will be recalled 
that the total camp situation was exactly the reverse of this in that 
there were more unfavorable comments than favorable ones. 

A tally was tuade of the date of each of the remarks made about 
this six- to eight-week group as well as for the area in which it fell 
There is not sufficient space to show the details of these findings; how- 
ever, it is apparent that more and more favorable remarks were made 
about these boys as the summer wore on. Such a situation may be due 
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TABLE IV 

UNFAVORABLE COMMENTS ABOUT CAMPERS—SIX- TO EIGHT-WEEK CAMPERS 
a Comments Total Frequency 
7. Shows off, attracts attention, acts superior, boasts, noisy ..:......... 57 
2. Disturbing to ot! teasing, grouchy, quarrelsome ......  .......... 43 
3. Spoiled, over-dependent, babyish, sensitive ............ Seo 41 
4. Flaunts rules, disobedient, minds poorly ........ hametawenae dae 24 
Ts <vig:s +s ct ae eae eae ehekek sea aes ee ere 23 
6. Lack of cooperation, unwilling to help .......... es eek ee 
SRD CMMUICSE—IS MESSY 2c ccccecccscessseccune et eee ee ., Se 
8. Goat of cabin, losing favor, disliked by boys .................... oc 
9. Weak, lacks robustness, ill .................. eiiea pae Re 
10. Poor mixer, withdrawn, avoids others ................ TTerert ee 
oo eee Of interest. inditrevemt ......cccccccccecsscse Dediata Wied eae teste II 
2. Homesickness sch “a. ore acerca ele ee a ‘ - . 10 
13. Giddy silly behav se int Be ee ioe 
14. Nervous, unstable Ce, COON ois antnavees 
15. Does not take care of property, careless ..... 


8 

8 

7 

TS 25 54400005 64056) bAbRORICE RetoRRS be EN 6 
17. Poor etiquette ee en eee : 6 
. Displays of temper ; 5 se a ae ak ra at TP ek on Bas 8 5 
4 

2 

2 

2 

2 

I 

° 


oe 


19. Enuresis ..... 

20. Bad influence uicen eae 
21. Not responsible, unreliable, undependable .. 

22. Marked over-activity 
a sa 
24. Apparent inferior feelings 
25. Sarcastic, verball solent 


Total number of cor ee 336 





to the fact that the leader gets to know the boy better as the season 
passes and therefore either learns to tolerate his behavior quirks, or 
has succeeded in better adjusting the boy, or else so much admires the 
boy that he finds it difficult to make deprecatory remarks about him. 
Probably too, this long period group of campers had a greater chance 


to reflect the counselor’s natural and optimistic hope that his boys 
are getting along well 


THE BEHAVIOR OF THE ONE- TO FIVE-WEEK CAMPERS 


As mentioned above, a separate study of the one- to five-week 
campers, totaling 192 and having a high preponderance of short-stay- 
ing boys, was made in order to see what ranking the tabulation areas 
would take with this group. 

Table V shows the ranking of the favorable remarks made concern- 
ing the one- to five-week campers. 

Since this group is so large the comments made about it fall into 
much the same ranking as those made about the entire camp attend- 
ance. The most interesting result of a comparison between the whole 
‘amp and one- to five-week group is that the frequency of remarks 


concerning leadership and ability in camp skills drop to a much lower 
ranking in the latte: 
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Table VI shows a tabulation of the unfavorable remarks made about 
the one- to five-week period campers. 

This table is quite similar to the unfavorable remarks table for the 
total group, since it includes such a large proportion of the camp at- 
tendance. Table VI describes the behavior of a large number of boys 


TABLE V 
FAVORABLE COMMENTS ABOUT CAMPERS—ONE- TO FIvE-WEErK CAMPERS 



































Comments Total Frequency 
1. A fine boy or camper (general statement) .............0..cccccccece 197 
Be) Pe OO UN, MINEO FOMOIED nono ce cece sccesenccasovcevseceens 161 
Sr Or I OE a cis cov cessnenessecetccscoesenpen 134 
4. Becoming more poised, confident, mixing better ..................... 78 
oak a 5 ea gine ¢ 20540 40/0014 0 a0 do 0.0.0: 9 aE 69 
6. Likable, well liked, accepted by the group ...................eeeeees 58 
eee eth hae heat soe 000 040604 2:0048eecnRee 45 
8. Alert, mentally interested in many things ..................cecccees 42 
i I I IE OS UE og. oii nc os nc cc scence cence cenen 42 
10. Leader, or is assuming leadership in the group ..................4.. 41 
ee SI oss noc ea cesnvesves sete caescen+seemenan 39 
12. Robust, in good health, fine physical specimen .................+.... 38 
ee nn I IN ok svc ckscc cs ccuedscdececescccnchonn 38 
14. Ability or improvement in ability in skills ......................0005 32 
aa iid a 6 oupinrg se: win 5.9 9:2,009 sae wine oka ww wo aoe II 
EE Baa Like saa sibs a5 8 A o.5-40i a's #a.0,+ «640 he ewmeea as «eee 5 
CE NID oe 5 6k cin A dn ae salt ss vunsedececeveesees eee 1030 

TABLE VI 

UNFAVORABLE COMMENTS ABOUT CAMPERS—ONE- TO FIVE-WEEK CAMPERS 

Comments Total Frequency 
%. POOr mimer, Witnaenwn aGutet, retired, shy .......ccccccscssceccaey 158 
S. cow GM, attracts Biteminom, hoasis, molsy ... 2... ccc cece ccceccent 158 
3. Disturbs others, teasing, grouchy, quarrels .................eeeeeees 96 
4. EGR OL COORETETIOM, WhWittime 00 TED ...... 2c ccc ccc cccccssccescees 88 
5. Disobedient, minds poorly, flaunts rules ................-ceeeecccees 87 
6. Spoiled, overdependent, babyish, sensitive ...................eeeeeee 79 
MO NE RENO oo ngassssoscs dene st ee nse ven ced eee” 66 
8. Lack of interest, indifferent to activities .............ccccccc-sccsces 64 
ee eR, EE, MINEREED ow. ec iccscccensscsocccessnenls 63 
eee GE Gham, BEG EOWOE, COPOPIAT ........cccccc. cecvscccsnus 49 
ES re 48 
a eas tlianaie doe 0 h,e aod bau eo le 664s 0 kee Re 42 
eee RE Ey walk ibs.4 <o.¥:0-45.04 nin 6 0 ab Coe hese saeco we ORE 38 
ete pois Gd a slodee ssa see she deneeackeic wea 35 
aS. Speen mee Gees care Of property, careless ...........cccccccsccccccccese 27 
ee I Ot iss on e006 0 5:5 6S sis ccbne es 0ereceon see 27 
eae Dean 44% bcs oa sesh Deen ctas bavainsecaes sane 
EE ee rr errr 23 
ek or wn 4k 'g es his'n daw 2's @ awd aimee sees pe 23 
dais os6s ose ss +.00 ce sdes sodeeuise's 05d 0 eeeee 21 
le I I a cb acd scccccdccccasceseccucesssssSuaee 20 
EN Wate EMG UN Ss 6.50.02 sewse tcdceercicaiiobecnscese sake 20 
I I ON on a 4d. u d0.h aad cig 0:0 9.0615 bbe bye kiecd ee nd ele bin OE 17 
a era AS eet a6 69.6.6 o a ohh as ae. 0 4.5: ois cole a 8aihia an 2's 14 
ee ROE SPOUT SOUND. once viecwcccccccenncceusesesvesde sane 13 
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who do not stay in camp long enough to come to the point of feeling 
confident of themselves or the camp atmosphere. This group has more 
of this type of remark made about it that describes behavior typical 
of the withdrawn, quiet, poor mixing, avoiding others sort of a child 
than any other area of remarks, except for the old standby about a 
boy’s tendency to be a show-off, to act superior, or to be noisy, which 
has an equal number of comments. 

The total number of unfavorable remarks for the one- to five-week 
campers is far in excess of the total number of favorable remarks. This 
is to be expected since the boys included in the table have a strong 
proportion of campers who were not with us long enough to straighten 
them out, or for the leader to get past the point of inventorying the dis- 
liked behavior of his newly acquired charges. 


SUMMARY 

1. A tabulation of the evening reports made by the leaders at Camp 
Frisbie was divided into favorable and unfavorable comments. Sepa- 
rate tabulations under these headings were made for the entire camp 
group, for the boys who stayed at camp for a period of from one to 
five weeks, and for the boys who attended camp for a period of from 
six to eight weeks. 

2. The entire camp group had these favorable comments made about 
it in this order: fine camper, cooperates willingly, enjoys camp life, 
improving, becoming more poised. 

3. These unfavorable comments were made about the whole group 
in order: attention attracter, withdrawn, grouch, overdependent, dis- 
obedient. 

4. There was a larger total of unfavorable observations than com- 
plimentary comments in describing the entire camp group. 

5. A counselor is more likely to be specific when describing un- 
favorable traits than when describing favorable ones. 

6. The remarks made about the boys who were in camp from six 
to eight weeks show that they were the best liked, more often dis- 
played leadership, and showed more improvement than the rest of 
the camp. 

7. The total of favorable comments exceeded the total of un- 
favorable comments for this group. 

8. More of the favorable statements for the above group came to- 
ward the end of the summer than in the beginning weeks. 

9. The one- to five-week campers had a greater number of com- 
ments describing withdrawn behavior than the camp as a whole, and 
von less frequently described as being able in leadership and camp 
SKUls, 

10. The total of unfavorable remarks for the short-stay group is in 
*xcess of the favorable observations. 











The Effect of Rule Changes Upon the 
Distance Traversed by Basketball 
Players 


By Paut J. Fay 
Department of Psychology 


and Lioyp L. MEssERSMITH 
Department of Physical Education 
DePauw University, Greencastle, Indiana 


N AN attempt to determine the effects of the ten-second rule, and 
I the rule eliminating the center jump, as regards the distance 

traveled by basketball players during a game of college basketball, 
the following data were obtained. This is the continuation of a similar 
project reported on in 1931, before the inclusion of the ten-second 
rule and the rule eliminating the center jump after scoring of field 
goals." 

The measurement was made possible through the development of 
an electrical pursuit apparatus which provides for numerical registra- 
tion of unit distances traveled. The piece of apparatus consists of a 
tin base, on which is etched a basketball court laid off to scale, wired 
in series with a storage battery, an electric impulse counter, and a 
small brass tracing wheel, four inches in diameter. Strips of insulating 
tape are placed on the wheel at half-inch intervals so that rolling it 
along the floor makes and breaks a circuit each half inch. The impulse 
counter records these contacts, each one of which, with the calibration 
employed, indicates a distance of two feet on the 50 by 94 foot playing 
floor. To determine the number of feet traveled by a player, the 
experimenter follows the movements of the player on the small floor 
with the tracing wheel. Rolling the wheel from one end of the small 
floor to the other produces a total of 47 contacts, which multiplied by 
2 gives 94, (the length of the floor in feet) so any inaccuracy in the 
result lies in the inability of the operator to follow accurately the 
movements of the player. All observations were made from the bal- 
cony above the floor where a clear and unobstructed view of the playing 
floor was available at all times. The apparatus used in the present 
study is identical with that used in the 1931 study so that the relative 
difference in distance traveled by players in the two experiments should 


1L. L. Messersmith and M. S. Corey, “Distance Traversed by a Basketball Player,” 
RESEARCH QuaRTERLY, II (May, 1931.) 
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be reasonably accurate, even though slight inaccuracies might be 
present in recording the number of feet traversed by a player in any 
one game. 

In the 1931 study it was found that distances traveled by players 
ranged from 2.25 miles to 2.50 miles per game. In the present study, 
however, the distances traveled have been consistently longer, ranging 
from 3.87 to 3.97 miles per game. Complete records have been kept 
of several games, but only three representative games are included in 
Table I. 


























TABLE I 
Number of Feet Traversed on Offense and Defense Game Totals ester diane 
~~ Offense Offenss Det nse Defense Total Total oa Total 
Game First Second First Second Defen- Offen- In In_ FirstSecond For 
No. Half Half Half Half sive sive Feet Miles: Half Half Both 
1* 4778 39010 60 "6088 11748 8688 20436 3.87 33 26 59 
2 4970 4754 80 «§570 «6811250 «69724 209074 «3.07 34 «4074 
3 5632 6507 824 4974 8798 12139 20937 3.96 _ 32 30 62 
ip game 1 a the guard position was clocked; in game 2 the center; and in 


game 3 a forward 


Since a study was not made of distances traversed following the 
inclusion of the ten-second rule, and before the inclusion of the rule 


eliminating the center jump, it is impossible to state the relative effects 
of these two rules upon the increase in distance traversed by players 
in college basketball games. Both have undoubtedly been contributing 


factors, but to say which has had the greater influence would be, in 
the opinion of the writers, a mere guess. Both studies were made on 
players representing the DePauw University basketball team, which 
team was under the direction of the same coach during the course of 
both studies. In general, changes in styles of play which would affect 
the distance traveled by a player have been only those which were 
necessitated, or made possible, through the application of the rules 
under consideration 


SUMMARY 

1. Distances traveled by players in college basketball games are 
consistently greater than they were in 1931, before the inclusion of 
the ten-second rule and the rule eliminating the center jump after 
scoring of field goals 

2. It is not possible to draw definite conclusions, from this study, 
tegarding the relative effects of the two rules upon the increase in dis- 
tance, as no study was made following the inclusion of the ten-second 
rule. 

3. Distances were found to range from 3.87 miles to 3.97 miles per 
game in the present study, as against a range of 2.25 to 2.50 miles 
per game in 1931. 











What People Do in Their Spare Time 


By G. M. Gtoss, Ed.D. 


Associate Professor of Health and Physical Education 
Louisiana State University 


vities of people in various localities in the United States. Since 

they were made by different individuals or organizations, the 
material covered is dissimilar and there is no general consistency in 
either approach to, or classification of activities. For this reason it is 
difficult to classify and rank the activities with any high degree of ac- 
curacy under specific headings. Seventeen such studies have been 
made.’ For purposes of this study only those of adults will be con- 
sidered. 


: NUMBER of studies have been made on the leisure-time acti- 


One study, including only ages 16 to 24, is so comprehensive in 
scope and accurate in detail that it will be quoted separately from the 
group data. This study was made during the period March to August, 
1935, by the Committee on Youth Problems of the United States 
Office of Education (5:54-56).* A representative cross section of youth 
of the ages of 16 to 24, in thirteen communities ranging in size from 
four thousand to more than a million in population, formed the basis 
of the study. Interviews were held with 48,801 boys and girls in order 
to find out not only what recreational activities those young people 
took part in, but those which they would like most to take part in, 
regardless of the activities in which they actually participated. 

The listings in Table I show the various leisure-time pursuits ranked 
in the order of actual participation by these 48,801 boys and girls, 
and also as these young people desired to participate in them: 

The group data on passive activities were compiled from eight of 
the previously mentioned studies. There is little comparable data 
showing the desire to participate in passive activities. This is perhaps 
due either to the fact that not enough people wanted to participate in 
passive pursuits, or that these studies were not included in the check 
lists of the investigators. The rank order for actual participation in 
passive activities is shown in Table II. 


1 See items in Bibliography at end of article as follows: 1, 6, 3, 12, 20, 22, 19, 1 
6, -28, 2, 29, 24; & 2 CE 

* Throughout the article, references have been simplified as follows: first number 
refers to the book or article of that number in the Bibliography at end of article; 
second number cites the pages of that item. 
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LeIsuRE-TrMe Pursuits oF 48,801 Boys AND GIRLS 


Actual Participation 











Desired Participation 























Rank Order Activity Rank Order Activity 
— Boys 
I Reading I Swimming 
2 Baseball 2 Basketball 
3 Swimming 3 Tennis 
4 Other 4 Reading 
5 Shows 5 Football 
6 Tennis 6 Sports 
» None 7 Baseball 
4 8 Football 8 Fishing 
e 9 Dancing 9 Golf 
e 10 Mechanical con- 10 Travel 
truction acti- 
n vities 
is II Dancing 
" 12 Musi 12 Shows 
; 13 Basketball 13 Other 
n 14 Sports 14 None indicated 
1- Girls 
I Reading I Swimming 
: 2 Swimming 2 Tennis 
in 3 Shows 3 Reading 
le 4 Dancing 4 Dancing 
t 5 Other 5 Shows 
, 6 Tennis 6 Sewing 
eS 7 Household acti- 7 Sports 
h vities 
tat 8 Music 
” 9 None 9 Travel 
1S 10 W: ng and 10 Riding horseback 
er hiking 
le II Music II Golf 
12 Parties and 12 Basketball 
n, socials 
13 Radio 13 Other 
4 14 ___ Visiting ie 14 None indicated 
s, 
of TABLE II 
ta | oid. PARTICIPATION IN PASSIVE PuRSUITS (EIGHT STUDIES)? 
ps 1 Reading (Newspapers and magazines). 9 Writing letters. 
in 2 Movies. 10 Clubs. 
3 Books (fiction and non-fiction). 11 Cards (bridge, etc.). 
ck 4 Radio (listening) 12 Conversation. 
in $ Motoring. 13 Picnics. 
6 Visiting and entertaining 14 Theatre (concerts and shows). 
? Watching sports events (baseball, football, 15 Celebrations and parties. 
track and field) 16 Amusement parks. 
4, 8 Music (singing or playing instruments). 17 Phonograph and player piano. 
er 
le; 


2, 16:32, 20:268, 3:12, 6:12. 





eet sent os 27. oo nae ee 
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It was possible to find, in seventeen studies, data on actual parti- 
cipation in activities.* Only five of these studies gave any data on what 
activities were desired.* These data are contrasted in Table ITI. 


TABLE III 
RANK ORDER of ACTIVITIES 














Actual Participation in Activities 
(17 studies) 


Desires for Active Pursuits 


(5 studies) 





1 Swimming 1 Swimming 
Hiking Tennis 
Tennis Horseback riding 
Social dancing Skating 
Golf Golf 
Horseshoes Camping 
Bowling Bowling 


Skating (ice or roller) 


Rowing and boating 
Walking and hiking 


3 
4 
5 
6 
7 
8 Fishing 
9 
10 
II 
12 


nr OO On AUS WY DN 


Camping 10 Social dancing 
Handball 11 Fishing 
Softball, baseball, and Hunting 
diamond ball 

13 Basketball 13. Volleyball 

14 Rowing, boating, and canoeing 14 Basketball 

15 Horseback riding 15 Croquet 

16 Ping pong 16 Baseball 

17 Rifle shooting and hunting 17 Apparatus, tumbling, and 

18 Volleyball gymnastics 

19 Croquet 18 Bicycling 

20 Apparatus, tumbling, and 19 Archery 
gymnastics 20 Fencing 





Mr. George Butler, under the auspices of the National Recreation 
Association, made a study of the leisure hours of five thousand people.’ 
It is illuminating to compare a list of ten activities in rank order of 
increase in participation as against a list of activities in rank order most 
frequently checked by individuals who express a desire to take part in 
them. (Table IV). 

From the studies just listed it is noticeable that people are engag- 
ing in passive pursuits within the home more frequently than before. 
Judging from their expressed desires it would seem that they prefer to 
engage in outdoor activities of a more strenuous nature. Presumably, 
people are not doing what they desire to do but rather are doing things 
they find it possible to do. Their needs and desires can be met only 
by better provision of facilities, equipment, and leadership supplied 
by public or private agencies. The fulfilling of these varied desires 
and needs becomes a function of the community, state, and federal 
governments. 

8 8:25, 1:10, 13:81-82, 15:18, 8:25, 21:11, 18:51, 17:7, 2:%-2, 16:32, 14:77 
19:24, 22:215, 20:268, 12:89, 3:1-2, 6:1-2. 


4 3:3-4, 8:25, 15:18, 13:83-84, 1:21-22. 
222. 
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TABLE IV 
Activities in Order of . 
Increase in Actual Partici Desired Activities 
pation a 
Rank Order ictivity Rank Order Activity 
I Reading magazines I Playing tennis 
nd newspapers 
2 Listening to radio 2 Swimming 
> Reading books— 3 Boating 
n-fhiction 
4 Conversation 4 Playing golf 
5 Caring for home 5 Camping 
grounds 6 Caring for flower 
6 Caring for flower garden 
garden 7 Playing musical 
> Reading books— instruments 
fiction 8 Automobile riding 
g Swimming for pleasure 
Visiting or enter- 9 Attending legiti- 
taining others mate theater 
10 3er study 10 Ice skating 





The forward looking general educator will take cognizance of these 
implications and instigate a wide program within the school itself. 
Meanwhile the present situation may be partially alleviated by pro- 


vision, by the school, of leadership and facilities for the adult popula- 
tion. 
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Moperw PRINCIPLEs OF PHysicaL Epv- 
cation. Jackson R. Sharman. (New 
York: A. S. Barnes and Company, 
1937), 208 pages, $2.00. 


It is unfortunate that so many teach- 
ets of physical education do not pos- 
sess a thorough understanding of what 
they are trying to do and why they are 
doing it. It is a common observation to 
see teachers who are highly skilled in 
“floor” work or in coaching, but who 
have never stopped to think of the 
place of their work in the life of today. 
Many do not realize the effect of their 
work on the growth and development 
of the child. As a result we often find 
programs of physical education that are 
entirely unrelated to the child and to 
the life in which he finds himself. There 
is little doubt that a thorough knowl- 
edge and application the principles 


and philosophy of physical education 
are essential to the successful teacher. 
Dr. Sharman in Modern Principles of 
Physical Education presents the biolog- 
ical, psychological, sociological, and 
educational implications of physical 


education in a very concise and interest- 
ing manner. The conciseness of the dis- 


cussions will appeal to many who pre- 
fer their philosophy in “digest” form. 
The reviewer felt that many of the 
principles stated could have been elab- 


orated, with considerable value result- 
ing from a more profound description 
and analysis of the tionships indi- 
cated. It is apparent, however, that the 
author directed this volume to students 
majoring in physical education. It is 
hoped that Modern Principles of Physi- 
cal Education will be read and studied 
by teachers and administrators in the 
fild. The latter can learn much from 
these pages. 


The chapter on “Th ysical Educa- 


tion Curriculum” (Chapter VIII) is 
outstanding. With the current and wide- 
spread interest in curriculum revision, 
this particular phase of the book will 
be welcomed by the numerous commit- 
tees in school systems throughout the 
country who are confronted with this 
specific and important task. Such com- 
mittees could ensure a sound educa- 
tional development of their curriculum 
making by following the excellent sug- 
gestions of Dr. Sharman. The func- 
tional philosophy that should underlie 
every curriculum is clearly presented 
with suggestions for the choice of ob- 
jectives, how these objectives may be 
motivated and attained, criteria for 
use in the selection of curriculum con- 
tent, etc. 

The application of the principles of 
physical education is made to leader- 
ship, method, and administration in the 
later chapters of this book. 

Modern Principles of Physical Edu- 
cation will undoubtedly receive recog- 
nition as one of the best contributions 
to the literature of the field. 


Ross L. ALLEN 
Assistant Executive Di- 
rector, American Camping 
Association, Ann Arbor, 
Michigan 


HEALTH AND PHYSICAL EDUCATION FOR 
SMALL ScuHoors. Lois’ Pedersen 
Broady. (Lincoln, Nebraska: Univer- 
sity of Nebraska Teachers College 
and the University Extension Divi- 
sion, 1937), 192 pages, $1.75. 


Bewildered teachers, who teach physi- 
cal education as a part of their instruc- 
tional load although their training has 
been in an academic field, will find this 
book a real help. In fact, Mrs. Broady 
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addresses her book to them and also to 
“the administrative officers of small 
schools in an endeavor to demonstrate 
to them the feasibility of building an 
organization of health and physical edu- 
cation for their own schools.” 

The author’s experience in a small 
school situation is evident in her inter- 
esting ideas and specific suggestions. 
The untrained teacher could use the 
text as her health and physical educa- 
tion encyclopedia since Mrs. Broady 
outlines a worth-while program, dis- 
cusses facilities and equipment, con- 
siders class organization, presents plausi- 
ble course content, and lists games suit- 
able for playground use. 

The suggested program includes 
health work, class periods in physical 
education, supervision of the play- 
ground, intramural activities, and super- 
vision of allied club activities. Under 
the groupings of rhythmic work, games, 
gymnastics, marching, tumbling, general 
posture work, and development of mo- 
tor skills, Mrs. Broady summarizes the 
subject matter suitable for physical edu- 
cation classes. 

The author believes in intramural 
participation rather than _ interschool 
competition and discusses appropriate 
activities. With the cooperation of 
superintendent and teacher in charge of 
boys’ activities, coeducational physical 
education is also possible. 

The book includes a number of refer- 
ences to literature which would be 
helpful in teaching health, rhythm, 
tumbling, sports, and games. Sample 
health record cards, plays, publicity 
letters, playday outlines, and athletic 
association programs and constitution 
could be used as models. 

An experienced teacher will be inter- 
ested in the way in which material has 
been adapted to the small school situa- 
tion and in the helpful suggestions, and 
the untrained teacher will find the book 
a convenient and worth-while guide. 


HELEN Toms 
Instructor of Physical 
Education, Richfield Cen- 
ter High School, Richfield, 
¥r isconsin 


THe ATHLETIC PLANT—Layovrt, Eoup. 
MENT, AND Care. Emil Lamar. (Ney 
York: Whittlesey House, McGraw. 
Hill, 1938), 302 pages. $3.00 


The past few years seem to have 
marked the completion of several im. 
portant cycles in our work. The strength 
work of Sargent returns with different 
adaptation and usage. The safety 
measures of Possé return as a part of 
the work in safety education. There js 
a renewed interest in anthropometry, 
There is a return to recognition of the 
place of the stunt apparatus. 

The Athletic Plant, by Emil Lamar, 
is part of another revived interest. Not 
too many years ago no _ professional 
curriculum was complete without its 
course in “Construction and Equip- 
ment.” The course gradually fell away 
under the pressure of credit hour totals 
and became an incidental part of the 
general course in administration. Recent 
texts in administration have shown a 
greatly increased attention to this phase 
of work, and, together with the archi- 
tectural magazines, advertising manuals, 
and other periodicals, constitute a con- 
siderable body of literature. The Ath- 
letic Plant is directed at the layout, 
equipment, and care of the facilities 
for each sport, rather than embodying 
the usual “questions for embarrassing 
the architect” approach. It attempts 
to show how athletic equipment may 
be made in the school shop for the cost 
of materials only. In the preface the 
author states that “the aim has been 
to work out drawings as suggestions for 
others.” 

The book is directed almost alto- 
gether to the outdoor facilities. The 
playing fields are considered as regards 
their grading, surfacing, drainage, mark- 
ing, and upkeep. The football coach 
who finds himself with insufficient funds 
for new equipment will find complete 
construction sketches offered for a tack- 
ling dummy machine, goal posts, and 
charging sleds. The basketball coach 
who wishes to construct outdoor bas- 
ketball backstops will find excellent sug- 
gestions. Sketches are included for goals 
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for soccer and field hockey, and goals 
and banks for the hockey rink. 
Working plans for a movable batting 
cage constitute the chief contribution 
to baseball. One chapter is given to 
“Ideas and Suggestior for Bleacher 
Construction,” with the problem con- 
sidered as a project for high school shop 
students. 

Track and field is covered in con- 
siderable detail with attention to the 
track itself in its layout and construc- 
tion, and all pits, standards, and such 
equipment as hurdles, take-off boards, 
and toe boards. Performance indicators 
for high jump, broad jump, and pole 
vault are also included 

The construction of 
courts is considered 
of softball and baseball 
fields. Considerable 


itdoor handball 
the problem 
backstops and 
attention is given 
to the tennis court. Some consideration 
is also given to the fencing of the fields. 
A chapter on leisure-time activities, 
with the rather surprising inclusion of 
lacrosse and boxing detail on the 
horseshoe pitching co irchery tackle 
and range equipment, and complete 
plans for table tennis tables and rack- 
ets. The badminton layout is also in- 
cluded here as is the construction of 
tetherball standards 
The trend toward nine use of fa- 


dlities is recognized in the chapter 


“Night Lighting for P Areas.” The 
illustrations of typi: nstallations, ‘al- 
though representing the work of only 
one concern, may off rgestive helps 
to many. A similar treatment is given 


to the problem of lie 
stallations for the fie! 
An interesting chapt 


address in- 


given to the 


construction of scoreboards and field 
markers with samp! for all of the 
common sports incl Illustrations 
are given of the combination of score- 


board and field 
house, The book cl 
entitled “Modern Efi 


ment storage 
with a chapter 


in Handling 


Athletic Contests,” which contains 
many administrative stions. Other 
Suggestions are made in the chapter 


“Upkeep and Care of 


Athletic Equip- 
ment,” 


The book has little to offer to the 
experienced administrator with adequate 
library available. However, for the 
teacher in the typical “one-man job,” 
who has but limited time for searching 
out materials and who has only a 
limited library, the book should prove 
decidedly valuable. To the coach or 
principal in the school where expense 
is the first consideration, it offers a 
practical way of meeting a problem. 
To the part-time coach with limited 
professional background it offers a 
ready source of much valuable material. 
It will also prove of worth to the 
beginning teacher and to the student in 
training. 

Mr. Lamar has made a distinct con- 
tribution in giving us a book which 
allows the use of cooperative projects 
between the manual arts departments 
and the department of physical educa- 
tion to achieve a better program for 
all students in the school. 


Joun A. SCANNELL 

Director of Professional 

Training, Department of 

Physical Education, Uni- 

versity of Notre Dame 
PRIMITIVE AND PIONEER Sports. Ber- 
nard S. Mason. (New York: A. S. 
Barnes and Company, 1937), 342 
pages, $2.50. 


Recreational workers, group leaders, 
teachers, parents, camp counselors, and 
many others will find this splendid 
treatise on primitive and pioneer sports 
to be just the book for which they have 
been looking. Who hasn’t yearned to 
throw the boomerang, the lariat, or 
crack a whip! These and many other 
sports of a similar nature are simply 
and completely described as to methods 
of use and construction. The author 
has had a wealth of experience and is 
sensitive to the yearnings of youth and 
adults. Most of the activities have a 
carry-over value into adulthood. 

Here is a book which should find 
extensive use in the entire recreational 
field. Parents (especially Dad) will find 
material to keep father and son busy 
for many days. Most of the projects 
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can be pursued in the small space of 
one’s back yard. Scouts, cubs, campers, 
and small play groups will find thrilling 
hours of activity through such sports. 

That there is a great need of expres- 
sion through such activities as described 
by Dr. Mason will be recognized by 
most educators. Many of the sports 
provide opportunity for the individual 
to be creative, and most of the equip- 
ment can be made. Many other values 
could be mentioned but the fact that 
the activities appeal to the imagina- 
tion of all ages should in itself be suffi- 
cient recommendation. We sincerely 
hope that this volume is the beginning 
of a series of books on this much 
needed phase of activities. 


GerorcE G. ALDER 
Director, Fresh Air Camp, 
University of Michigan 


TESTS AND MEASUREMENTs IN PHYSICAL 
Epucation. Dr. J. F. Bovard and Dr. 
F. W. Cozens. (2nd. edition; Phila- 
delphia: W. B. Saunders and Com- 
pany, 1938) 427 pages, $3.00. 


The second edition of this valuable 
book has been extensively revised to 
bring it up to date. Additions have been 
made to a number of the chapters and 
ohers have been radically revised. 

Since 1930 there has been an in- 
creased amount of testing in the various 
phases of physical education, health 
education, and recreation. These authors 
have attempted to include all of the 
available sources and suggestions for 
tests and testing procedures in these 
fields. 

The new test is divided into three 
parts: The Status of Measurement, The 
Tools of Measurement, and The Theory 
and Practice of Test Administration. In 
Part One, the need for and use of tests 
and the basic educational philosophy of 
the testing movement has been clearly 
described. Typical contributions in these 
fields are recorded: anthropometric 
measurements, strength tests, cardiac 
functional tests, athletic ability and 
achievement tests for all levels, sports 
tests, knowledge and information tests. 
It is becoming more apparent that 


physical education and health education 
must adopt measures to coincide with 
the academic procedures. The trend 
toward this will be noticed in the in. 
creased emphasis and experimentation 
in this particular field. 

Part Two, dealing with tools of 
measurement, is a revised edition of the 
earlier book and includes practically all 
of the same material for statistical and 
experimental use of scores, grades, 
norms, and other records. 

Part Three, the theory and practice 
of test administration, covers the cri- 
teria for selecting tests, proper and ade- 
quate methods of test instruction, and 
the techniques of administration. 

Throughout the entire book numerous 
sources and references to material in all 
of the tests are given. Most of the tests 
are abstracted, so that each may be 
used for further research in various lo- 
calities according to the needs of the 
individual situation. 


Joun Epcar CASWELL 
Assistant in Physical Edu- 
cation, School of Educ- 

tion, University of 
Michigan 


PLay AND MENTAL HEALTH; PRINCIPLES 
AND PRACTICE FOR TEACHERS. John 
Eisele Davis. (New York: A. S. Barnes 
and Co., 1938) 202 pp., $2.50. 


Many books on play and on mental 
health are written by theorists. This 
book has grown out of the experiences 
of an author who has direct practical 
contacts with the problems of play in 
relation to youth. 

The author effectively meets the pur- 
pose of the book as set forth in the in- 
troduction where he states that he is 
discussing play as an effective basis for 
the organization of mental hygiene 
practices looking toward the develop- 
ment of a psychology of play in keeping 
with recent developments in child edu- 
cation. Emphasis throughout the book is 
placed on play as a means of self-x- 
pression and as an aid in socialization. 
The author sees in play the means of 
development of the timid child as well 
as furnishing an outlet for the sell- 
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assertive tendencies. The outlining of 
play stages in child development is sug- 
gestive. To the author, play represents a 
valuable means in aiding the child to 
grow into reality as well as a means of 
reclaiming those who are losing or who 
have lost contacts with reality. 

In four well organized chapters the 
problems of play are discussed in rela- 
tion to (1) the psychic development, 
(2) outside adjustment, (3) behavior, 
and (4) the development of happy so- 
calization. References to opinions of 


known authorities plus numerous illus- 
trations from the author’s experience 
add authority and interest to the book. 
The final pages summarize in concise 
form some of the hygienic objectives in 


play education. An annotated bibliog- 
raphy at the end of each chapter adds 
to the value of the book in suggesting 
outstanding discussions of play and 
mental health. 

This book should prove to be very 
valuable to instructors in elementary 


and secondary schools and colleges in 
helping them to use play activities as 
an aid in understanding better and in 
meeting more effectively the mental 
health problems of youth. The book is 
not intended to outline principles of 


play but rather to make play principles 
more intelligible aids in the develop- 
ment of mental health 
FREDERI G. Livrncoop 
Was) ton College 


EMOTION AND THE | ATIVE PROCESS. 
Daniel A. Prescott. (Washington, D.C.: 
American Council on Education, 
1938).293 pages, $r.« 


This is the first tion of a report 
on the relation of emotion to the edu- 
cative process. It is survey of the 
field with formulation of plans for fur- 
ther research. The second section is a 
report on progress already made in the 
development of measuring devices, and 
is to be published later under the di- 
rection of Professor Frederick H. Lund. 
This book raises and defines problems 
and experiments which might be done 
In this field, 


The committee made an attempt to 


ascertain conclusions on whether: 

1. Whether emotion has been unduly 
ignored in the educative process. 

2. Whether emotion developed or in- 
hibited by the educative process should 
be a concern of education. 

3. Whether too much stress has been 
laid on the desirability of the scientific 
approach for youth in education. 

4. The appropriate manner of ap- 
proach in the event that the develop- 
ment and direction of emotion should 
be of more direct concern to education. 

The terms “affective experience” or 
“affective factors” have been used to in- 
clude the feelings, emotions, and emo- 
tional attitudes. Considering the im- 
portance of these phenomena in the 
assimilation of meaningful experiences, 
the committee feels that education 
should concern itself more directly with 
their strength and direction in relation 
to the educative process. 

The part education is to play in the 
development of affective maturity is: 
(1) that of re-educating where behavior 
patterns do not fall within the accepted 
range for the needs of the individual 
and the society in which he lives, (2) 
to provide all children with experience 
conducive to the formation of accept- 
able patterns, and (3) the development 
of a mature value sense with the op- 
portunity for active practice and the 
development of skill in continuously re- 
evaluating his experiences. 

The committee considers its conclu- 
sions tentative and a stimulus to fur- 
ther research that will “validate or dis- 
prove current trends in thought about 
character development.” 

Many problems are suggested as suit- 
able for research in the fields of phys- 
iological psychology, child development, 
and curricular, personnel, and adminis- 
trative problems in education. 

This book focuses attention on the 
large area open for exploration in the 
relationship of the emotions to educa- 
tion. 

Witmont R. SANFORD 
Instructor of Health Edu- 
cation, Central High 
School, Detroit, Michigan 
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EMOTIONAL HyGIENE: THE ArT oF UN- 
DERSTANDING. Camilla M. Anderson, 
M.D. ( Philadelphia: J. B. Lippincott 
and Co.), $2.00. 


Emotional maladjustments are the 
commonest of human illnesses. Emo- 
tional Hygiene meets the situation by 
endeavoring to establish a balance be- 
tween life’s realities on one hand and 
our inner urges and drives on the other. 

Whence come these inner urges and 
drives? Unfortunately, we may not 
separate any individual from his en- 
vironment, from his past experiences, 
or from his heredity. Indeed, his reac- 
tions are a composite picture of his 
physical and emotional health, acting 
and interacting on one another, as ex- 
pressed in his very self. But whatever 
the complex of factors involved in an 
individual, the problem of happier liv- 
ing in the adult is connected with his 
ability to adjust and readjust to the 
changing factors of his environment. 
Furthermore, we must conceive of man 
as one, for if there cannot be mind over 
matter, there cannot be matter over 
mind. Verily, the spirit of emotional 
hygiene is caught, rather than taught! 

We find this book to have a pleasur- 
ably readable and very human text 
superimposed upon a fundamental yet 
modern treatment of the subject matter. 
A discussion of basic and secondary 


emotional patterns pictures for us first, 
the intra-uterine felicity of the unborn 
child, with no adjustments to make 
through the extra-uterine “hardships” 
by which the evolution of the person- 
ality is guided for better or for worse. 
These may range all the way from im- 
proper parent child attitudes, or a defec- 
tive balance of the endocrine glands to 
what education considers to be the best 
type of environment. 


There follow chapters on the adjust- 
ment of the personality in personal 
problems, to relatives, colleagues, pa- 
tients—the book was written primarily 
for the nursing profession—the envi- 
ronment in general, all illuminated by 
accounts of specific situations to which 
the principles of emotional hygiene, as 
set forth, may well apply. The third 
unit of the book is concerned with 
the emotions in relation to specific 
fields of the nursing profession such as 
psychiatry, public health, public schools, 
and the nurse in the legal capacity of 
a witness. This particular emphasis, 
however, should not make -the book 
less interesting and valuable to the 
thoughtful and intelligent parent, to the 
teacher, social worker, and clergyman. 


N. M. Grier, M.D. 


Lebanon County Mental 
Health Clinic, Lebanon, 


Pennsylvania 





